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Common sense design assures easy operation 


MATHEWS 


HYDRANTS 


Manufacturers of “Sand-Spun” Pipe (centrifugally cast in sand 


The stuffing box plate, cast integral with 
the heal, combines with the packing and 
bronze stuffing box nut to seal off the 
operating thread. Nothing—water, sedi- 
ment or ice—can reach the thread to 
damage it or hinder its operation. Winter 
or summer, the Mathews Modernized 
Hydrant is dependable—an important 
factor in neighborhood safety. 


Made by R. D. Wood Company 


Public Ledger Building, Independence Square 
Philadelphia 5, Pa. 


molds) and R. D. Wood Gate Valves 


Mathews Modernized Hydrants offer these advantages: 


Compression-type valve prevents flooding » Head 
turns 360° » Replaceable head - Nozzle sections 
easily changed « Nozzle levels easily raised or 
lowered without excavating » Protection case of 
“Sand-Spun” cast iron for strength, toughness, 


elasticity » Operating thread only part to be lubri- 
cated » All working parts contained in barrel— 
removable without excavating « A modern barrel 
makes an old Mathews good as new « Available 
with mechanical joint pipe connections 
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ABOVE: Continuous walls of 
dense, smooth concrete which 
cannot tuberculate or corrode 
assure permanent high carry- 
ing capacity to Lock Joint 
Concrete Pressure Pipe. 


Tuberculated mains—corroded mains—leaky mains 

~all cost municipalities, taxpayers and industry 

immense sums every year in added pumping costs, 

maintenance and repairs. Yet, by the use of Lock 

Joint Concrete Pressure Pipe, all of this unneces- 
sary expense could be eliminated. its carrying capacity 50%. 


1. LOCK JOINT PRESSURE PIPE 2. LOCK JOINT PRESSURE PIPE 


does not tuberculate... does not corrode... 


No excessive pumping costs No cost for major repairs 
RESULT No periodic cleaning costs RESULT No cost for periodic patchwork 
No loss of income from inade- No loss of revenue while the 
quate delivery of water. line is closed for repair. 


Consider these facts when you plan your next water supply or transmis- 
sion main and specify Lock Joint—the pressure pipe of perpetual economy. 


LOCK JOINT PIPE COMPANY 


Est. 1905 
P.O. Box 269, East Orange, N. J. 


“Pressure Pipe Plants: 
Wharton, N. J. * Turner, Kan. * Detroit, Mich. 


Casper, Wyo. + Cheyenne, Wyo. + Denver, 
Col. + Mo. Valley Park, Mo. + Chicago, Il. 
Island, til. fichita, Kan, Kenilworth, N. J. Hartford. 
‘ono. + Tucumeari, N. Mex. Oklahoma City, Okla. Tulsa, Okia. 


Lock Joint Pipe Company for over forty years has spe- 
cialized exclusively in the manufacture of reinforced 
concrete pipe fo’ water supply and transmission mains 
| cea as for sewers, culverte and subaqueous instal- 
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WORKING 
ON YOUR | 
METER BOOKS ? 


Ae goes OUT 
aud stays out 
WHEN TRIDENTS 
COME IN... 


When users point to Trident Water 


Meters installed in 1898 and say: “Those 

meters are as valuable as the day we 

bought them” . . . that means Old Man 

Depreciation NEVER had a chance to 

get at Trident Water Meters. You see, BECAUSE NEPTUNE’S 
Trident just doesn’t just replace old BASIC POLICY OF 
parts in old style meters. Trident pro- INTERCHANGEABILITY 
vides new and better interchangeable PROVIDES IMPROVED MODERN 
parts, better in design, construction, PARTS THAT FIT PERFECTLY 
operation, for meters whose sound basic INTO OLD TRIDENT CASINGS 
design has never changed . . . Meters TRIDENTS DON'T 
that don’t depreciate and don’t become DEPRECIATE 
obsolete . . . TRIDENTS. DON’T BECOME 


OBSOLETE 


232 


NEPTUNE METER COMPANY ®¢ 50 West 50th Street * NEW YORK 20, N.Y. 
Branch Offices in Atlanta, Boston, Chicago, Dallas, Denver, Los Angeles, 
Lovisville, North Kansas City, Portland, Ore., San Francisco. 
NEPTUNE METERS, LTD., Long Branch, Ont., Canada 
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DIVISION AND SECTION OFFICERS 


Officers of the Divisions 


Water Purification Division—Chairman, H. O. HartunG; Vice-Chairman, R. L. Dersy; 
Secretary-Treasurer, M. E. FLentJE; Directors, W. W. AULTMAN, W. YEGEN, H. E. 
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Water Resources Division—Chairman, G. E. FerGcuson; Vice-Chairman, D, L. Marritt; 
Secretary-Treasurer, F. W. KittrEvi; Directors, F. MERRYFIELD, L. E. Gort. 
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HAM; Secretary-Treasurer, J. W. Myers; Directors, N. S. Bussis, W. A. Grass. 


Officers gf the Sections 


Section* Chairman Vice-Chairman Secretary-Treasurer Past-Chairman 
Alabama-Miss.  T.H. Allen E. M. Stickney C. W. White G. H. Godwin 
Arizona S. P. Henderson I. F. Brown H. S. Jordan G. W. Marx 
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Canadian T. J. Lafreniere W.D. Hurst A. E. Berry R. Harrison 
Chesapeake D. Auld E. B. Showell _—C.. . Lauter C. Gardner 
Cuban L. Radelat G. Bequer H. _L. H. Daniel M. J. Puente 
Florida S. W. Wells R. F. Brennan M. R. Boyce S. K. Keller 
Mlinois E. E. Alt O. Gullans J. L. Hart W. R. Gelston 
Indiana C. H. Bechert O.A.Newquist G.G.Fassnacht J. Gordon 
Jowa M. E. Driftmier M. K. Tenny H. V. Pedersen G. Nelson 
Kansas R. H. Hess R. J. Mounsey  H. W. Badley A. W. Rumsey 
‘Kentucky-Tenn. J. W. McCoy C. H. Bagwell R. P. Farrell R. W. Williamson 
“Michigan G. Hazey L. E. Ayres T. L. Vander Velde J. E. Cooper 
Minnesota R. M. Jenson R. Rees L.N. Thompson A. F. Mellen 
Missouri C. E. Schanze W. E. Ralls W. A. Kramer R. E. Piner 
“Montana M. E. Henderson A. L. Johnson A. W. Clarkson  H. McCann 
Nebraska R. H. Lancaster H. L. Morris E. B. Meier C. W. Burdick 
New England W. J. Shea J. E. Hale G. G. Bogren D. C. Calderwood 
New Jersey A. Shinn E. A. Bell C. B. Tygert R. E. Bonyun 
New York R. W. Austin J. G. Copley R. K. Blanchard A. T. Luce 
North Carolina W.W. Adkins  H. F. Davis E. C. Hubbard E.R. Tull 
Ohio A. S. Hibbs L. J. Hoffman _F. P. Fischer A. A. Ulrich 
Pacific Northwest W.G. Wilmot —A.S. G. Musgrave O. P. Newman E. James 
Pennsyania H. Kain J. D. Johnson S. Morgan E. C. Goehring 
Rocky Mountain C.G. Caldwell R. L. Sherard G. J. Turre B. V. Howe 
Southeastern S. Russell T. M. Rogers T. A. Kolb J. F. Pearson 
Southwest K. E. Hoefle H. Wilkens L. A. Jackson J. R. Pierce 
Virginia R. D. Wright B. L. Strother W. H. Shewbridge E. C. Meredith 
West Virginia W. S. Staub M. B. Stewart H. K. Gidley M. K. Jones 
Wisconsin F. K. Quimby _ E. F. Tanghe L. A. Smith T. M. McGuire 


* For Section’s representative on the A.W.W.A. Board of Directors, see list on page ii. 
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Barbara Fritchie’s house in Frederick, Maryland as it appeared in the year 1866 


Tre City of Frederick has a cast iron 

water main in service that was laid in 1845, 
seventeen years before Barbara Fritchie’s 
flag-waving defiance of “Stonewall” Jackson’s 
army. The changing channel of a creek 
undermined her humble home, now replaced 
in replica to serve as a museum. Yet 
Frederick’s 106-year-old cast iron main, like 
many others, has survived the changing 
conditions of a century. Shock-strength, 
beam-strength and crushing-strength are 
inherent in cast iron pipe. Because of these 
strength-factors and effective resistance to 
corrosion, cast iron water and gas mains, laid 
over 100 years ago, are still serving in the 
streets of 38 cities in the United States and 
Canada. United States Pipe and Foundry 
Company, General Offices, Burlington, 

N. J. Plants and Sales Offices 
Throughout the U.S.A. 
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PEKRUL MODEL 56 GATES with 
Philadelphia Limitorque Model 
M30 Motorized Lifts in operation 
at Denver Sewage Disposal Plant. 


PEKRUL GATES are engineered to 
meet the most rigid requirements 
for: 


Flood Control 
Levees 
Irrigation 


Water Works 
Dams 


Sewage Disposal 
Reservoirs 


Pumping Plants 
Oil Refineries 
Fish Hatcheries 
Rearing Ponds 
3 Recreation Pools 
Cooling Towers 


BROS. MACHINERY coe. 
DENVER, COLORADO 
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COMING MEETINGS 


12-14—Minnesota Section at Hotel Nicollet, Minneapolis. 
Secretary : Leonard N. Thompson, Gen. Mgr., Wa- 
ter Dept., St. Paul 2, Minn. 


13-14—New York Section at Whiteface Inn, Whiteface. 
Secretary: R. K. Blanchard, Vice Pres., Neptune 
Meter Co., 50 W. 50th St., New York, N.Y. 


17-19—Kentucky-Tennessee Section at Louisville Kentucky 
Hotel, Louisville. Secretary: R. P. Farrell, Direc- 
tor, Div. of San. Eng., State Dept. of Public Health, 
420—6th Ave., N., Nashville, Tenn. 


i 19-21—Michigan Section at Whitcomb Hotel, St. Joseph. 
$ Secretary: T. L. Vander Velde, Chief, Section of 

Water Supply, State Dept. of Health, Lansing 4, 
Mich. 


19-21—Pennsylvania Section at Bellevue-Stratford Hotel, 
Philadelphia. Secretary: L. S. Morgan, Div. Engr., 
State Dept. of Health, Greensburg, Pa. 


¢ 24-25—Rocky Mountain Section at Hotel Cosmopolitan, 
; Denver, Colo. Secretary: George J. Turre, San. 
Engr., Board of Water Comrs., Box 600, Denver, 
Colo. 


24-26—Alabama-Mississippi Section at Buena Vista Hotel, 
Biloxi, Miss. Secretary: Charles W. White, Asst. 
San. Engr., State Dept. of Public Health, 537 Dex- 
ter Ave., Montgomery 4, Ala. 


25-27—Wisconsin Section at Pfister Hotel, Milwaukee. 
Secretary: Leon A. Smith, Supt., Water & Sewer- 
age, City Hall, Madison 3, Wis. 


27-28—Ohio Section at Commodore Perry Hotel, Toledo. 
Secretary: F. P. Fischer, Sales Engr., Wallace & 
Tiernan Co., 812 Perry Payne Bldg., Cleveland 13, 
Ohio 


Sept. 30-October 2—Missouri Section at Hotel Robidoux, St. Joseph. 
Secretary: Warren A. Kramer, Div. of Health, 
State Office Bldg., Jefferson City, Mo. 


(Continued on page 96) 


Viii 


‘nA 
September 
Pa 
ia 
‘ 
| 


whats YOUR water supply pnotlom 


high turbidity 
fluctuating supply 
big flow 


low cost treatment 

standard chemical dosage 
common wall construction 
low maintenance 

minimum operating attention 


Specify the Dorrco Flocculator— 
Squarex* Clarifier combination 


There’s no cure-all for every water treatment 
problem. But for the big jobs, for seasonal 
turbidities, for low chemical consumption, you can’t 
beat the Dorrco Flocculator in combination with 
the Squarex Clarifier. Shown on this page are several 
of the installations where this team has added up 

to real economy in the water supply field. 


Details that count! 


ON THE DORRCO FLOCCULATOR . . . automatic lubrica- 
tors for submerged bearings contain a year’s supply 
of grease ... are actuated by shaft rotation. 


ON THE DORRCO SQUAREX CLARIFIER .. . corner blades 
on each arm positively and automatically insure that 
every square foot of tank bottom is swept at each ae — 


revolution. * Trade Mark, Reg. U. S. Pat. Off. 
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WORLD -~- WIDE RESEARCH + ENGINEERING - EQUIPMENT 


THE DORE COMPANY ENGINEERS STAMFORD, Conn 
Associgted Componies ond in the principal cities of the world 


KANSAS CITY, KANSAS—S0 MGD 
DALLAS, TEXAS—46 MGD 
: 
KANSAS CITY, MO.—150 MGD 
LOUISVILLE, KY.—80 MGD 
4 
WICHITA, KANSAS—45 MGD 
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Leo Louis, well known superintendent of the 
City of inaee Rapids, lowa, Water Department, with years of 
Engineering 


experience in the Sanitary 


“Every water works man knows that 
water works production is a 24-hour a 
day job, 365 days a year. Likewise, the 
managers of water supplies troubled by 
periodic onsets of taste and odor producing 
raw water know that we must do our best 
to%constantly maintain a taste and odor 
free water at the customers’ tap. ‘This 
means that we must use every available 
chemical method known to the water 
works profession to treat these waters. 
The water consuming public may forget 
to commend us on producing a palatable 


Field of Public Health, says: 


water, but they will not forget to criticize 
us for permitting a taste and odor con- 
dition to persist in the system.” 

Aqua Nuchar Activated Carbon has 
been used to remove tastes and odors from 
public water supplies for over 20 years by 
simply adsorbing taste and odor producing 
compounds. The manufacturers of Aqua 
Nuchar offer the services of Threshold Odor 
Specialists to assist water purification 
plants solve their taste and odor problems. 
Write, wire or ’phone our nearest office 


today! 
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NOTE: This advertisement is published with the idea of promoting production of 


uniformly palatable water, and the quotations from outstanding water works authorities 
Should not be construed as being an endorsement of any particular product. 


CHEMICAL SALES 
division west virginia pulp and paper company 


NEW YORK CENTRAL BLDG. PURE OM BLDG. BLDG. 2775 EAST 132nd STREET 


LINCOLN-LIBERTY 
230 PARK AVENUE 35 E WACKER DRIVE BROAD & CHESTNUT STS. AT SHAKER SQUARE 
MEW YORK 17, M. Y. CHICAGO 1, ILLINOIS PHILADELPHIA 7, PA. CLEVELAND 20, 0. 
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The unseen roots of a beautiful tree give it life 
and strength. So, too, do the unseen features 
back of a W&T Chlorinator—technical assistance, 
basic research and service—ensure dependability 
and trouble-free operation throughout the years. 


Basic research, for example, while not necessarily 
essential to each particular installation, is, 
nevertheless, the life blood of sound equipment. 
W&T research developed the visible vacuum 
principle, residual recording, the Break-Point 
Process and countless other advances in the art 
of chlorination. 


This same research is constantly at work to 
help you solve your technical problems and to 
insure that the W&T equipment you buy is 
up-to-date in every respect and will not be 
outmoded before its time. The desire for that 
assurance may be another reason for the ever- 
growing demand for W&T Chlorinators. 


WALLACE & TIERNAN 


COMPANY, INC. 
CHLORINE AND CHEMICAL CONTROL EQUIPMENT 
NEWARK 1, NEW JERSEY 
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Water Rates 
Committee Progress§{Report 


A committee progress report presented on April 30, 1950, at the Annual 
Conference, Miami, by Louis E. Ayres, Ann Arbor, Mich.; Chairman, 


Committee A4.B—Water Rates. 


URING the two years that the 


Committee on Water Rates has 
functioned, two panel discussions have 
been held, one at Chicago (1) and a 
second at Philadelphia; considerable 
correspondence has been exchanged ; 
and there have been some changes in 


committee personnel. On March 16- 
18, 1951, a task force of the committee 
met in Detroit to review the prelim- 
inary draft of a report prepared by the 
chairman. The failure of the task force 
to agree on many of the issues in- 
volved, however, has made it impos- 
sible to present a committee report at 
this time. In lieu of a full report, the 
chairman will endeavor to outline some 
of the controversial issues and present 
his personal comments on them. 

As water rates and related matters 
have been discussed by the Association 
for 69 years, since the second confer- 
ence in 1882 (2), and as this discussion 
has grown increasingly vigorous since 
the acceptance of the Hazen committee 


report (3) by the Detroit Convention 
in 1923 and the appearance of the 
Manual (4) in 1925, it is apparent 
that there are numerous controversies 
that are not likely to be resolved either 
quickly or to everyone’s satisfaction. 

There is assumed to be no simple 
answer to any of the controversies. 
The best answer for any particular 
community must be adjusted to local 
views, preferences and conditions. If, 
however, the elements of the problems 
involved and the alternative methods 
which may be followed in formulating 
rates can be set forth clearly, the areas 
of controversy can be limited and ex- 
isting confusion reduced. 

The controversies are considered in 
three groups: 

1. The determination of the amount 
of revenue 

2. The allocation of revenue among 
rate payers and taxpayers 

3. The rate schedule or schedules 
for both normal and special users. 
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Amount of Revenue 

Every water works should receive a 
gross revenue that provides adequate 
service and assures the maintenance, 
development and perpetuation of the 
system. 

Two bases for the determination of 
revenue have been used widely, and 
each has its particular field of appli- 
cation. They may be called the “util- 
ity” basis and the “cash” basis, for 
want of better terms. 


Utility Basis 

The utility basis is required for all 
privately owned water works and the 
relatively few publicly owned systems 
that are under the control of commis- 
sions or other regulatory authorities. 

This basis requires: [1] the deter- 
mination of a rate base, or the amount 
of capital on which the utility is en- 
titled to earn a return, [2] fixing of a 
fair rate of return on the rate base and 
[3] approval of depreciation allow- 
ances. 

Gross revenue on this basis would 
therefore include: [1] operation and 
maintenance expenses, [2] taxes, [3] 
depreciation and [4] a rate of return 
on the rate base. 

Taxes collected through revenue by 
the privately owned utility include all 
taxes. paid to federal, state and local 
governments. Publicly owned utilities 
often pay only local taxes, although the 
amounts vary from no payment at all 
to payment of all taxes paid by pri- 
vately owned systems. 

Depreciation allowances are based 
on the proportions of plant investment 
that are necessary to return the corre- 
sponding capital at the end of the useful 
life of the physical property. Under 
commission control, depreciation rates 
are fixed or approved by order and 
adjusted when necessary. Public prop- 
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erty depreciation rates are frequently 
higher than necessary for replacements 
and extensions, and the surpluses are 
used for other purposes, such as debt 
retirement. 

The rate base and rate of return are 
determined by court or commission de- 
cision in all utilities subject to such 
control. For all publicly owned, but 
locally controlled, water works, no 
such machinery is available, and the 
determination is made by local au- 
thorities with or without the aid of 
consultants, accountants or other ex- 
perts. 

Courts and commissions determine 
rate bases quite differently in the vari- 
ous states. The methods range from 
original cost less depreciation, which 
is recent practice with many commis- 
sions, to reproduction cost (new) less 
depreciation, which is required by sta- 
tute in at least one state. A commis- 
sion must fix a rate base and rate of 
return for a privately owned utility 
that will assure sufficient income to 
enable the utility to borrow money at 
attractive interest rates—in short, to 
survive. 

There. are no such limitations in 
financing a publicly owned water 
works. Money is borrowed on general 
obligation, special assessment or rev- 
enue bonds. General obligation or spe- 
cial assessment bonds have a lien on 
all or a portion of the property of the 
city and are not affected by the value 
of the assets or the earnings of the 
water works. Revenue bonds are se- 
cured by a lien on the earnings of the 
particular water works, but the buyer 
is not especially concerned with the 
value of the entire property or rate base. 
Rather, he wants to know the revenue 
to be obtained from its operation. 

The rate of return for publicly 
owned water works, is assumed to be 
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equal to or much less than that for a 
privately owned utility. The Wiscon- 
sin Public Service Commission is re- 
quired by statute to adopt the basic 
principle that ‘‘a municipally operated 
water utility is entitled to the same 
rate of return as that permitted for 
privately owned utilities.” 

From the record available (5), it 
appears that the rate of return on book 
value varies in municipally controlled 
water works from none to more than 
20 per cent. This range is caused by 
at least four factors: 

1. Indefiniteness of book value 

2. Amount of outstanding debt 

3. Holding current appropriations 
for future major improvements 

4. Diversion of water works funds 
to meet deficiencies in other municipal 
departments. 

It is obvious that revenue require- 
ments of most municipally controlled 
water works are premised not on any 
rate base or rate of return, but on the 
cash requirements of the system, all 
local factors considered. Accepting 
this fact and outlining a basis for its 
application should reduce existing con- 
fusion. 


Cash Basis 


The cash basis is a budget basis 
similar to the budgets of other city 
departments. The total revenue is 
based on estimates of cash require- 
ments supported by operating experi- 
ence and knowledge of future needs. 

The items to be included may be 
separated into basic and optional classi- 
fications. The basic items are: [1] 
operation and maintenance, [2] debt 
requirements (interest and principal), 
[3] replacements and [4] normal ex- 
tensions and improvements. 

The optional items are: [1] taxes, 
[2] appropriations for major improve- 
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ments and [3] contributions to other 
city departments. 

The basic items cover the essential 
requirements on which no water works 
manager, council or commission will 
disagree, but the optional or additional 
items involve matters on which there is 
much difference of opinion and which, 
in the last analysis, will be decided by 
local authorities. 

Taxes are controversial, but major- 
ity opinion would probably favor in- 
clusion of all local taxes. 

If it is local policy to avoid debt, 
partially or entirely, in meeting the cost 
of major improvements, a_ reserve 
should be created and the funds so 
accumulated should be kept apart, 
carefully invested and earmarked, with- 
out possibility of diversion for other 
purposes. 

Contributions to other city depart- 
ments is the most controversial item 
among the optional additions to rev- 
enue. Although the practice is com- 
mon, particularly in the larger cities 
and those in which normal property 
taxes yield inadequate revenue, it may 
be deprecated by those concerned with 
the best interests of the water works. 


Allocation of Revenue 


Serious consideration has recently 
been given to the propriety of collect- 
ing a large part of total revenue from 
property for service rendered by a 
water works that is apart from and in 
addition to the commodity supplied. 
It has long been common practice in 
many water works to assess some part 
of the cost to property. Whenever 
general obligation or special assess- 
ment bonds are retired by taxpayers, 
this practice constitutes a payment by 
property of a part of the cost of the 
water works. Financing of distribution 
main extensions by assessment and 
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charging property owners for services 
and meters are forms of charges to 
property. 

A water works certainly benefits 
public health and property values, but 
fixing the amount of this benefit must 
be done arbitrarily. There is at least 
one water rate schedule that collects a 
considerable part of its revenue through 
front-foot assessments, although the 
general applicability of this basis is 
dubious. It has been pointed out that 
in privately owned water companies, 
there is presently no legal authority to 
make any charge against nonusers. 


Fire Protection 


The extent of the charge to property 
by a water works is practically limited 
to the fire protection charge, which is 
largely a charge for benefit to property 
rather than for the commodity used. 
Although most water works engineers 
and managers accept the propriety of 
a fire protection charge, and courts and 
commissions usually include allowances 
for this service in rate structures, this 
charge is entirely lacking in probably 
more than half of the municipally con- 
trolled water works. In those that 
make the charge, the amounts range 
token payments to excessive 
allowances. 

_ Three factors which probably con- 
‘tribute to this situation are: [1] ab- 
“sence of general public acceptance of 
the desirability of such a charge, par- 
‘ticularly for properties that are debt- 
free and pay no taxes, [2] confusion 
in computing a proper charge and [3] 
the fact that a fire charge would be 
included in a tax budget that is already 
inadequate for other municipal needs 
—probably the most important factor. 

The controversial aspects of the fire 

protection charge involve the follow- 
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ing: [1] amount of the fire demand, 
[2] amount of the general service de- 
mand to be used in determining the 
ratio of fire to total demand, [3] parts 
of the plant to which this proportion 
should be applied and [4] the amount 
of operation and maintenance expense 
that should be charged to fire. 

The flow requirements for fire de- 
mand were established by the National 
Board of Fire Underwriters many 
years ago, and draw upon the work of 
John R. Freeman in 1892 (6). The 
requirements are based on population 
and bear most heavily on the smaller 
towns, being but a small part of 
the total in the larger cities. The 
N.B.F.U. appears to have found, ac- 
cording to a recent bulletin (7), that 
frequently “there had to be material 
modifications” in the original popula- 
tion bases, depending on the character 
of the area. To apply the rules now, 
however, the assistance of experts is 
needed. This subject might well re- 
ceive the attention of a committee rep- 
resenting both the underwriters and 
the water works industry. 

Opinions differ on the proportion of 
the general service demand to be used 
in determining the ratio of fire to total 
demand, with suggested ratios ranging 
from 1} times the average annual gen- 
eral service demand to a flow equal to 
that for the maximum day, the maxi- 
mum 10 hours and the maximum hour. 
The committee has previously pro- 
posed the use of the general service 
demand for the duration in hours of 
the fire as specified by the N.B.F.U. 

The portions of the system to be con- 
sidered in computing the fire charge 
have occasioned much difference of 
opinion that must be reconciled. Some 
systems include such important items 
of plant as supply source and treat- 
ment plant; others exclude them. 
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The chairman considers the fire pro- 
tection charge to be essentially a capital 
charge. Aside from the costs of hy- 
drants and their connections, there is 
but little operating cost beyond the 
cost of the water actually used. In 
consideration of all factors, the fire 
protection charge remains a difficult 
problem. 


Rate Schedules 


The primary objective of a rate 
schedule or schedules is to distribute 
expense among customers in the most 
equitable possible proportion to the 
cost of supplying them with the com- 
modity. Another objective should be 
simplicity in both classifying users and 
billing for service. 

Users may be divided into normal 
and special classes, according to the 
relation of their maximum demand to 
the average rate of use. Most water 
users are in the normal classification, 
but there are special users whose maxi- 
mum demand, in relation to average 
use, is higher than normal b-cause of 
seasonal or intermittent demand. Chief 
among the special uses is fire protec- 
tion for the community. Other special 
uses are sprinkling, air conditioning 
and refrigeration, supplies to golf 
courses, irrigation and use by bottle 
washing and similar plants. This cate- 
gory often includes large industries 
and suburban areas. 

With few exceptions, single rate 
schedules have heretofore been applied 
to all types of users, but it appears 
that a differentiation is desirable. To 
classify users, their demands must be 
separated on the load curve. A great 
deal of information is needed to allo- 
cate the demands on the maximum day 
to normal users, to all special users and 
to fire fighting. The sum of these 
demands plus a possible allowance for 
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community growth should represent 
the total plant capacity. 

On the basis of the allocation of 
plant capacity to each type of use, fixed 
charges may be set together with any 
specific operating costs chargeable to 
each use. 


Distributing Remaining Costs 

The balance of this discussion deals 
with two bases for the distribution of 
the remaining costs after deducting the 
charges to fire protection and special 
uses or the formulation of rate sched- 
ules for normal users. These two 
are designated as the “demand” basis 
and the “customer-cost”’ basis. 

The chief difference between these 
is the amount of the service charge. 
The demand basis generally distributes 
a considerable part of all capital costs, 
customer costs and varying portions of 
operation and maintenance expenses 
to customers through a service charge. 
The customer cost basis, however, lim- 
its the service charge to customer costs. 


The Demand Basis 


An early example of the demand 
basis was the 1905 Coffin committee 
report of the New England Water 
Works Assn. (8), in which the plan 
was to assess all costs “which are 
affected but little by the amount of 
water used on the frontage of the lot 


on the street.” This report assumed 
that approximately half the gross rev- 
enue would be raised by ordinary front- 
age assessments and the balance through 
water sales. 

For obvious reasons, the report was 
never generally accepted, but the the- 
ory had been applied by electrical in- 
dustry which substituted consumer de- 
mand for front-foot assessment. 

Although in theory the demand basis 
is attractive, it is difficult to achieve 
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equity among customers when apply- 
ing it. It has never been agreed what 
should be included as demand charges. 
It is usual to include all fixed charges 
and often portions of operation and 
maintenance expenses. It has also 
been difficult to find an equitable 
method of distributing the service 
charge among users. It is usually al- 
located in proportion to the relative 
capacities of individual meters, but this 
practice collects most of the total serv- 
ice charge revenue from the domestic 
meter. 

The committee is considering rules 
for applying the demand basis that 
should improve the equity of its ap- 
plication. The following assumptions 


_ are tentatively proposed : 


1. The total of the so-called demand 
costs included in the service charge 


_ should be no more than 50 per cent of 


the capital costs of depreciation, taxes 
and return on investment. The bal- 
ance of the capital costs will be charged 
to the commodity. Such an assump- 
tion is obviously arbitrary, but its justi- 
fication may be rationalized. Capital 
costs are as much a part of the cost of 
production as labor, fuel, electricity 
and other such expenses. No business 
produces goods without capital costs. 


_ Some part of depreciation, taxes and 


interest should therefore be included in 
the commodity portion of the cost. 
Excluding special uses, it is not un- 
common to experience a maximum day 
of twice the average daily use. Under 
these conditions, the size of the base 
plant is one-half the total plant, and 
one-half of the capital costs may there- 
fore be considered chargeable to the 
commodity, the other half to demand. 

Further justification for this arbi- 
trary equal division of capital costs is 
found in a recent court decision, Colo- 
rado Interstate Gas Co. v. Federal 
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Power Commission. U.S. Supreme 
Court, 324 M.S. 581, in which return 
and income taxes are allocated half to 
volume and half to demand. 

2. Demand costs should be distrib- 
uted to meters on the basis of the actual 
maximum demand through meters, in 
size groups, in lieu of individual meter 
capacities. The momentary demand of 
any single dwelling is not a measure 
of a particular customer’s effect on 
plant capacity. It is the group demand 
of a residential area combined with the 
group demands of other types of areas 
that fixes the size of the required plant. 

Many additional field data are needed 
to compute group ratios, and these 
data should be checked against local 
operating records. As a tentative ap- 
plication, the committee made the as- 
sumptions that the maximum demand 
of all residential meters might be six 
times the average rate of use, the maxi- 
mum demand of large meters serving 
an industrial area might be only twice 
the average use and that intermediate 
sizes of meters would have interme- 
diate ratios. The application of these 
assumptions in Detroit is shown in 


TABLE 1 


Relative Group Maximum Demands in Detroit 
Compared With Relative Meter Capacity 


Meter Relative Relative Meter Capacity 
én. Demand Displace-| Com- 

ment pound Current 

3 1 1.0 

3 2 1.5 

1 4 2.8 
1} 10 4.3 8.0 
2 25 8.7 12.5 
3 45 13.2 1.5 25.5 
4 90 19.5 15.0 36.0 
6 170 34.5 30.0 69.0 
8 300 76.0 136.0 
10 500 85.0 173.0 
12 1,000 187.0 
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Table 1, which gives the relative de- 
mand for water of each customer in 
a group classified by meter size, in 
comparison with the relative demand. 
based upon the nominal capacities of 
the individual meters. 


Customer Cost Basis 


The customer cost basis was pre- 
sented by the Michigan Section’s Com- 
mittee on Water Rates (9). It is not 
new in its theory, but constitutes a 
revision of the basis outlined by the 
Association’s committee of 1923 (3), 
and is in accord with a previous rec- 
ommendation of the New England Wa- 
ter Works Assn. (10). It avoids the 
controversy over demand by leaving all 
capital costs in the commodity rates. 
The service charge includes : 

1. All accounting costs of reading, 
billing, collecting and such operations, 
to be distributed equally among cus- 
tomers. 

2. All customer costs, both capital 
and operating, connected with meters 
and services, to be distributed in an 
approximate ratio proportional to me- 
ter sizes. 


Commodity Rates 


In the past, cost distributions have 
allocated expense to: [1] fire protec- 
tion, [2] capacity or ready-to-serve 
costs and customer costs and [3] com- 
modity costs. No two allocations men- 
tioned in the available literature are 
the same, and no specific rules have 
been found to apply commodity costs 
to the steps of the schedule. Step 
quantity limitations are suggested in 
Water Works Practice (4). 

The Michigan Section committee re- 
port (11) proposed a functional basis 
for allocating costs to production, dis- 
tribution, customer costs, hydrants and 
connections. This type of distribution 
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affords a basis for the computation of 
unit rates. 

The wholesale, or lowest, unit is 
obtained by dividing the total produc- 
tion cost by the total plant output. 
The domestic rate may be obtained by 
adding to the lowest rate the domestic 
increment, obtained by dividing the dis- 
tribution cost by the total annual sales 
through all g- and j-in. meters. The 
intermediate rate, as the name sug- 
gests, is in between. 

The domestic rate should apply sub- 
stantially to all domestic customers. 
Large users should obtain most of their 
water at the lowest rate. Unit rates 
and steps must be adopted that will 
produce the necessary revenue when 
applied to the system’s customers. 
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U.S.P.H.S. Position on Fluoridation of 


Public Water Supplies 


Bethesda, Md., Aug. 14, 1951. 


O obtain authoritative answers to 
a number of inquiries about fluori- 
dation, A.W.W.A. phrased and _for- 
warded to the U.S. Public Health 
Service the five questions most tre- 


_ quently asked. These, together with 


the replies received from Dr. Dean, are 
presented below. Summarizing the 
latest data available, these answers may 
give a clearer understanding of fluori- 
dation.—Ed. 


Safe Concentration 


1. Upon what evidence has the U.S. 
Public Health Service based its con- 
clusions that the adjustment of the 
fluoride concentration of a public water 
supply to approximately 1 ppm. is not 
harmful to the consumer? 


The conclusions regarding the physi- 


' ological effects of fluoridated drinking 


waters are based upon critical analyses 
of the results of a large number of 


epidemiological and experimental lab- 
oratory investigations. 
’ It must be emphasized and reiterated 
that whether or not fluorine is toxic 
depends on its concentration; 1 ppm. 
is well below the level of toxicity. 
The presence of fluorides in drink- 
ing water is not unique. For genera- 
tions, large population groups have 
been using domestic water supplies 
that contain approximately 1 ppm. of 


By H. Trendley Dean 


A summary of fluoridation data received from H. Trendley Dean, Di- 
rector, National Inst. of Dental Research, U.S. Public Health Service, 
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fluoride with no evidence of any ill 
effects.* 

Fluorine is not now, or probably 
never will be, absent from our diets. 
It is present in some trace quantity in 
all body organs and tissues, being par- 
ticularly common in the bones and 
teeth. Exclusive of drinking water, 
the average diet contains 0.2-0.3 mg. 
of fluorine daily. There is no hazard 
of cumulative bone toxicity due to the 
use of fluoridated drinking water at 
the recommended level of 1 ppm. 

Reports of toxic effects of fluorine 
should be critically and dispassionately 
analyzed. Attention should be given 
to determining whether : 

a. The effects were the result of an 
excessive intake of fluorine, or 

b. The results that are reported 
have been supported by scientifically 


* An example, although possibly not typi- 
cal, of the natural fluoride content of water 
supplies of an entire state is available from 
a brochure published in 1950 by the Iowa 
State Dept. of Health, entitled “Fluoride in 
Public Water Supplies of Iowa.” Of the 
959 well water sources tested, all except 57 
contained fluoride, and 178 contained fluoride 
in excess of 1 ppm. The highest natural 
fluoride content was 4.0 ppm. Of the 49 
surface water supplies tested, all but four 
contained fluorides; two contained 1.2 ppm. 
and one source 1.0 ppm. All others con- 
tained less than 1.0 ppm. Thus a large por- 
tion of the population of lowa is drinking 
water which contains natural fluoride. 
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acceptable experimental or clinical 
evidence. 

Reports on the toxic effects of fluo- 
rides appear from time to time, but on 
critical analysis, they have been found 
to bear no relevance to the proposal 
of adding a trace (1 ppm.) to a public 
water supply. 


Not a Medication 


2. /s it correct to designate fluorida- 
tion of a public water supply as mass 
medication? 


It is not correct to designate fluori- 
dation of a public water supply as mass 
medication. Medication implies the 
application of a medicinal substance or 
agent for the treatment and cure of a 
disease. Fluoridation is not recom- 
mended for the treatment and cure of 
dental caries (decay). Dental decay 
is a nonhealing lesion; dental enamel 
(the covering of a tooth) once injured 
never repairs itselfi—with or without 
medication. Fluoridation simply pre- 
vents the initial development of dental 
decay. Fluoridation of public water 
supplies simulates a purely natural 
phenomenon—a condition set up by 
nature itself in those communities for- 
tunate enough to have approximately 
1 ppm. naturally present in the public 
water supply. 


Fluoride and Cancer 


3. What do comparative epidemio- 
logical studies show in the incidence of 
cancer in cities in which the public wa- 
ter supply is relatively free of fluoride 
(0.2 ppm. or less), and those in which 
water supplies contain approximately 
1 ppm.? 


During 1937, 1938 and 1939, the 
National Cancer Inst. made field stud- 
ies of cancer prevalence in ten metro- 
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politan areas. One was Denver, in 
which most of the community water 
supply contains approximately 1 ppm. 
of fluorides. The most nearly com- 
parable city was San Francisco, in 
which the community water is sub- 
stantially fluoride free. 

Total cancer rates were 518.2 cases 
per 100,000 population at Denver and 
525.9 at San Francisco. Rates for 
cancer of the breast were 91.1 at San 
Francisco and 85.0 at Denver. If skin 
cancer is omitted, the rates become 
446.2 at San Francisco and 396.9 at 
Denver. In Denver the average elapsed 
time from diagnosis of breast cancer to 
death was 18.2 months; in the other 
nine areas combined, the average time 
elapsed was 18.0 months. At the end 
of 18 months, 61 per cent of cases had 
died at Denver, and 56 per cent at 
San Francisco. This finding did not 
take account of whether a lesion was 
incipient or advanced when first diag- 
nosed. This factor was corrected when 
the cities were resurveyed ten years 
later and the new data, now in the 
process of publication, indicate that 
there is no difference in the time be- 
tween onset and death from breast 
cancer in Denver and San Francisco. 

There is nothing in the data from 
the Denver and San Francisco survey 
which would suggest that the preva- 
lence or malignancy of cancer is af- 
fected by exposure to a fluoride-con- 
taining water. 


Policy on Increasing Fluoride 
Content 


4. What is the present policy of the 
U.S. Public Health Service toward 
fluoridation of public water supplies in 


those cities in which the supply nat- 


urally contains less than the optimal 
amount fluoride necessary to control 
dental decay adequately? 
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The policy of the U.S. Public Health 
Service is to recommend increasing the 
fluoride concentration to the optimal 
level of 1.0 ppm. 

Pertinent to this question is a state- 
ment made April 24, 1951, by Surgeon 
General Scheele of the Public Health 
Service in testimony presented to the 
Senate subcommittee on appropria- 
tions : “During the past year, our stud- 
ies progressed to the point where we 
could announce an unqualified endorse- 
ment of the fluoridation of public water 
supplies as a mass procedure for reduc- 
ing tooth decay by two-thirds.” 


_ Policy on Reducing Fluoride Content 


5. What is the policy of the U.S. 
| Public Health Service in relation to 
those towns where the public water 
supply naturally contains more than 
ppm. of fluoride? 


For several years, the U.S. Public 
‘ Health Service in cooperation with 
state health departments has been con- 
ducting investigations relative to re- 
moving excessive amounts of fluorides 
from public water supplies for the 
purpose of preventing the development 
of mottled enamel. These studies are 
continuing, and, when economically 
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feasible and satisfactory methods are 
developed, their use will be recom- 
mended. Development of fluoride re- 
moval methods are essential for areas 
like West Texas and the Panhandle 
area, where no other source of do- 
mestic water is available except that 
containing excessive amounts of fluo- 
rides. 

The problem of excessive amounts 
of fluorides in domestic water supplies 
may be met in other ways where con- 
ditions permit : 

a. It may be more economical and 
satisfactory to abandon the high fluo- 
ride water supply and substitute one 
free from excessive amounts. 

b. If the fluoride content is not too 
high (2.0-2.5 ppm.), it may be pos- 
sible to dilute it with another water 
supply, low in fluoride, to bring the 
final concentration within optimal 
limits. 

c. If excessive fluorides are coming 
from a particular geological stratum, 
it might be well to consider the possi- 
bility of reducing the fluoride content 
of the water by a “plug back” of the 
well (casing off water from an undesir- 
able aquifer) or by such other methods 
as local conditions permit. 


For the statement of policy adopted by the A.W.W.A. on fluoridation 


of public water supplies, see the August 1951 issue of the Journal, 


p. 602. 
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Compensation of Water Works Personnel 
Preliminary Committee Report 


A preliminary committee report presented on May 1, 1951, at the An- 
nual Conference, Miami, by Leon A. Smith, Supt., Water Works and 
Sewerage, Madison, Wis.; Chairman, Committee A 2-C, Compensation 


of Water Works Personnel. 


HE objective of the Committee on 

Compensation of Water Works 
Personnel is to set up a formula to 
guide water works management in es- 
tablishing a fair salary schedule. At 
the outset, the committee recognized 
that there are at least two approaches 
to its problem: 

1. The proposed formula may be 
based on the salaries paid for similar 
types of positions by other employers 
in the specific communities involved. 

2. It may be based on such factors 
as population served, number of con- 
sumer accounts, value of plant, total 
water revenue and average daily flow 
or pumpage into the distribution sys- 
tem—using these factors, which indi- 
cate the scope of water works opera- 
tion, to modify a separately determined 
minimum base pay. 

Because endless comparisons would 
be involved in applying the first method 
on a nationwide scale, the committee 
undertook to assemble the available 
pertinent facts required for the second 
approach. A questionnaire designed to 
obtain these facts as well as salary in- 
formation on eight typical jobs was 
prepared and sent to a selected group 
of utilities in ten population classifica- 
tions. The 280 replies listed in Table 
1 were received from utilities that pro- 
vided an excellent sample of popula- 
tion, geographical distribution and 
ownership. These replies were then 


carefully analyzed to determine their 
validity as a basis for a salary formula. 


Limitations 


Preliminary work could not, of 
course, yield definite conclusions. So 
much caution is necessary in interpret- 
ing the data resulting from an investi- 
gation of this type that only very gen- 
eral indications of the situation under 
study can be expected. The question- 
naire may have been sent to an un- 
representative group. Replies to any 
mail questionnaire may be inaccurate 
or incomplete because of misconstruc- 
tion of the questions. Mail question- 
naires are almost always answered by 
those whose answers will be received 
most favorably. 

There are many other variables 
which must be considered. Salaries of 
water works employees, like other sal- 
aries, are in a very fluid state at pres- 
ent because of the rapidly increasing 
cost of living. Even if they were stable, 
it would be virtually impossible to as- 
sign proper weight to such factors as 
employee benefits and working condi- 
tions. Salary scales of a particular 
city may vary by as much as 50 per 
cent for some types of employment 
from the scales existing in one of its 
suburbs. Job titles, however carefully 
described, may fail to fit the job func- 
tions of any given community. All 
these factors should serve to indicate 
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TABLE 1 
Utility and Job Classifications Used in Survey 


Symbol Jobs Reported 

1A | Manager or Superintendent 

2B | Chief Engineer 

| Office Manager 

4C_ | Head of Production Group 

5C | Head of Purification Group 

6C | Head of Distribution Group 

7D | Distribution System Shop Foreman 

8D | Meter Reader or Bill Collector 

Population 

AA Over 1,000,000 7 
A 500,000—1,000,000 10 
B 300,000-500,000 19 
200,000—300,000 11 
D 100,000—200,000 38 
E 50,000—100,00 53 
F 30,000-50,000 39 
G 10,000-30,000 61 
H 5,000-10,000 30 
I Under 5,000 12 

TOTAL 280 


how extremely inconclusive any re- 
sults of the survey may be. A few 
general observations can be made, how- 
ever, and some of the benefit plan data 
are worth presenting in their present 
form. 


Vital Statistics 


A number of interesting facts not 
directly related to compensation were 
uncovered by the survey. The stand- 
ard work week is 40 hours for all 
classes of water utility employees in 
cities of 50,000 and greater populations, 
and approaches 44 hours in cities of 
less than 50,000. The number of full 
time employees appears to be approxi- 
mately 1 per 1,000 population served, 
regardless of size. In the 30,000— 
50,000 population group, the average 
number of employees is 40, in the 
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100,000-200,000 group it is 146 and 
in the 300,000-500,000 group is 440. 

The variations are due to a number 
of factors. Occasionally the supply 
system is exceptionally large for the 
population served and requires a pro- 
portionally greater number of employ- 
ees. Some utilities use well water, 
which requires no treatment except 
chlorination and perhaps softening. 
The personnel required in filter plants 
varies, depending upon the type of 
treatment. Topography sometimes ne- 
cessitates an abnormal number of 
distribution zones. 

Another interesting revelation in- 
volves the laying of mains. The study 
indicates that 54.6 per cent of the utili- 
ties lay their own mains, 19.0 per cent 
let the work by contract exclusively, 
and 26.4 per cent do part of the work 
by contract and part with their own 
forces. The small- and medium-sized 
utilities tend to use their own em- 
ployees in laying mains, whereas the 
larger cities use contractors. 

There is approximately one cus- 
tomer for every five consumers. In 
the larger utilities, those in cities of 
more than 500,000, the average is one 
customer for every six consumers,* 
whereas in the smaller communities 
there is one customer to each four and 
one-half consumers. 

Salaries 

For cities within the same size group, 
the salaries of all key personnel vary 
so widely that no standards can be set 
for the groups. Salaries of key per- 
sonnel bear little, if any, relation to the 
size of the city or its water works op- 
eration. This situation should be rem- 
edied. Reasonable stability does exist 

* Customers are counted by number of 


active services; consumers, by number of 
actual users. 
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in lower level groups, such as shop 
foremen and meter readers. 

It was thought that a relation might 
exist between benefits and salaries— 
that lower wages might be balanced by 
greater allowances for vacation, sick 
leave, retirement and other benefits— 
but correlation tables developed to com- 
pare benefits and salaries did not sup- 
port this expectation. It therefore ap- 
pears that the benefit plans have been 
developed without reference to pay 
levels and are not established to sup- 
plement basic salaries. 

Average salaries of superintendents 
or managers range from $1,047 per 
month in cities of more than 1,000,000, 
to $280 a month in small communities. 
Salaries of chief engineers vary from 
$918 to $248. Salaries of office man- 
agers are between $676 and $219. The 
other technical groups receive salaries 
from approximately $650 to $235. 
Shop foremen are paid from $438 to 
$200, and meter readers or inspectors 
from $306 to $200. 

Practically all cities of more than 
50,000 population hire both an office 
manager and a chief engineer in addi- 
tion to the superintendent. Almost all 
cities of more than 10,000 have full 
time technicians as head of production, 
purification and distribution, and there 
is usually more than one such assistant 
in most communities of more than 


30,000. 


Benefits 


Paid Vacation. Of the utilities re- 
porting vacations for one year’s service, 
about two-thirds specified 2 weeks with 
pay, and about one-third specified 1- 
week vacations. Only three utilities 
allowed a 3-week vacation, and they 
were the larger ones of those in Table 
2. For two year’s service, there was 
little deviation from 14 or 15 days. 
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TABLE 2 


Paid Vacation for Years of Service by 
Population Groups 


Vacation Time* for: 


5 or More Years’ 


1 Year's Service Service 


2 
Weeks 


= 
Rw 


OUwnonn 


| 


tN 


Percent- 
age 3. . ; .2| 76.1 | 1-7 


* 12-16 days recorded as two weeks; 6-11 days re- 
corded as one week. 

For analysis, service beyond five 
years was lumped into one class be- 
cause most plans do not vary after 5 
years’ service; or if they do, the varia- 
tion is slight. Of those utilities having 
a plan for more than five years’ service, 
76 per cent gave a three-week vacation. 
Many utilities provide for 2 weeks for 
1 or 2 years’ service, with no further 
provision for long years of service. 

Approximately 40 per cent of the 
utilities have graduated vacation plans 
in operation, with vacation time vary- 
ing directly with various specified pe- 
riods of service. A representative plan 
cited “6 months, 3 days; 1 year, 1 
week; 3 years, 2 weeks; 5 years or 
more, 3 weeks.” <A few plans provide 
one day per month with an accrual 
provision. 

The data from all types of utilities 
of all sizes as shown in Table 2 indicate 
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that the established policy is to give 
employees not more than a two-week 
vacation after one year’s service. After 
five years’ service, three weeks is the 
established amount. 

Sick Leave. The standard policy 
for most utilities provides 16 days or 
more sick leave at full pay after two 
years’ service. Six utilities reported 
no sick leave policy, whereas 53, or 
about 19 per cent, had no fixed policy. 
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full pay. The sick leave policies are 
summarized in Table 3. 

Pensions. Pensions are paid by most 
cities of more than 20,000 population. 
Plans vary considerably, but the retire- 
ment age is ordinarily 65 years. Most 
often the pension is based upon the last 
five years’ salary. The next most com- 
mon base is final salary, and third is 
average earnings during the entire pe- 
riod of employment. Table 4 shows 


TABLE 3 


Sick Leave Policies 


Full Pay Policy —years of service 


Less than 1 


| No Policy 

| No Fixed Policy 
8-15 days 
16 days or 


Half Pay 


wn 
we 


15 


TOTAL 


| 
| 
| 
| 
| 


| 
| 


102 | 


8-15 days 


2-5 Other 


16 days or 
more 


| 16 days or 


| CUNT wh more 


15 days or 
| 16 days or 


less 
| 16 or more 


| 15 days or 


less 
more 


w 


| 


w 


uw 


Those with no fixed policy were mainly 
the water works for cities of less than 
50,000 population. 

Of those who have a full-pay policy, 
; eight to fifteen days sick leave is most 
common for one year of service or less. 
For more than two years’ service, six- 
teen days’ leave or more was generally 
reported. 

Some companies have a uniform sick 
leave policy applying to all employees 
regardless of service time. These usu- 
ally give seven to fifteen days’ leave at 


the number of cities using the various 
periods for basing retirement pay. 

Of 272 utilities reporting on pen- 
sions, 195 said they had a plan in 
operation other than federal social se- 
curity, and 77, or 28.3 per cent, speci- 
fied no pension beyond the federal 
plan. These figures pertain to all utili- 
ties, large and small. Of those having 
no plan, 71 per cent are in the popula- 
tion groups G, H, and I (less than 
10,000), whereas only about 9 per cent 
of the large utilities, AA through D, 


4 
q Pop. | —|— ——|—— 
Group | | 
| 5 
AA | | 1 | 1 
A | 1 1 | 
1 1 2 | 1 | 2 | 3 
F | 1 | 8 2 2 | 3 | 
G | 3 | 11 | 10 4 
H | 1 4 1 | 
4 I | } | | | 
4 — 6 | 53. 32 | | | = 8 
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TABLE 4 
Pension Pay Base 


Years Preceding Retirement 


Flat 


Pop. Group 


Highest Amount 


Aand AA 


1 
1 
1 
1 
1 


| men oom | 


TOTAL 


nN 
nN 
nN 
~ 


report no utility operated pension plan 
(Table 5). 

Employer contribution is most com- 
mon for all sizes of utilities, and about 
94 per cent reported plans require an 
employee contribution. 

There is no difference between those 
offering benefits before normal retire- 
ment age for other than medical rea- 
sons and those who do not. Fifty-two 


per cent reported these benefits avail- 
able, whereas 48 per cent make no such 
provision for prior claims. This pat- 
tern is generally consistent throughout 
all population groups. 

The retiring age varied from 55 to 
70 years, but the extremes were men- 
tioned only occasionally. The usual 
age is 65 years and no appreciable 
variation between retirement ages for 


TABLE 5 


Pension Plans 


Benefit 

Before 

Retire- 
ment 


Em ployee 
Contri- 
bution 


Retirement 
Age (Male) 


Normal Pay Base 

Most Common Pension 

Earned With 30-Year 
Service 


Yes | No 


Z 


$i 2 
4 


Approx. 50% Avg. Pay 
ast 5 Yrs. 
50% or Less Avg. Pay Last 
5 or Less Yrs. 
50% or Less Avg. Pay Last 
10 Yrs. 
50% Avg. Pay Last 10 Yrs. 
Z . Pay Last 5 Yrs 
yg. Pay Last 5 Yrs 
. Pay Last 5 Yrs" 
. Pay Last 5 Yrs" 
. Pay Last 3 Yrs° 
50% Avg. Pay Last 3 Yrs° 


| ~| CO 


NS 


Percentage 


* One utility did not answer. 
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uo H | — | 3 1 | 2 — 
| 3 | 54 | 5 
| 
Avail. 
Pension | to All | 
Plan After } 
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AA o| 7 60 |70-55|} 0 | 0| 7 
A of s| 65 |7000' 0 | 1] 8 ng 
B 1s| 2] 15 14 | | 13] 2] 65 70-60) 1 | 1 | 13 | 
10; 2] 65 1 | 1] 8 | 
D 33| 3 | 33 | 31 17| 65 |70-55| 4 | | 29 | 
E 41} 7] 41 | 34 16/ 26| 65 |70-55| 5 | 6 | 30 

F 33| 8| 33 33 20/13] 65 |70-55| 5 | 4 | 24 
G 30|.47 | 29 29 | 11119 | 65 |70-00| 3 | 3 | 24 

H 11} 25] 11 | 11] 5| 6] 65 |70-55| 1 1 9 | 
I 6| 13 5 6 | 3] 65 |65-55} 1 5 
|195| 77 | 193 102 | 93 . 
71.7 28.3) 99.01 [323 47.7 
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male and female employees could be 
found. 

The most common plan in all popu- 
lation groups is a specified proportion 
of average pay for the last period of 
years. The most frequently used fig- 
ure, after 30 years of service, at normal 
retirement age, is 50 per cent, with 
many more figures below the mode than 
above it. The base period most often 
used is the last five years, but the plans 
are so varied that it is hard to state 
this as a generality, as 10 years and 
less are also used extensively. 

The plans involving proportion of 
career average pay and proportion of 
final pay are used less extensively. 
Some fixed retirement payments were 
reported and maximum benefits were 
also often specified. 

Other Benefits. Among other bene- 
fits mentioned were group life insurance, 
hospitalization, disability pensions, 
death benefits other than insurance and 
other welfare plans. These plans vary 
greatly and are not as yet commonly 
found among utilities. 


Conclusion 


If a compensation formula is to be 
presented it must be worked out very 
carefully. The chairman’s personal be- 
lief is that the formula should be based 
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upon a minimum wage scale of $400 
per month for the salary of the chief 
executive, with additional increments 
depending not only upon size of the 
utility operations as indicated by rev- 
enues, population, pumpage and other 
such factors, but upon geographical lo- 
cation. The cost of living in the south- 
ern states is clearly lower than in the 
northern states because clothing, heat- 
ing and housing are less expensive in 
the warmer climates. Many of the 
cities have salary schedules keyed to 
the cost of living reported in the Con- 
sumers’ Price Index of the U.S. De- 
partment of Labor’s Bureau of Labor 
Statistics. This index is available, 
however, only for the larger cities. In 
Madison, Wis., wages are keyed to the 
cost of living index of the city of Mil- 
waukee and are adjusted twice a year 
—January 1 and July 1. The dollar 
value of each index point varies from 
$1.00 per month in the lowest salary 
range to $1.90 in the highest. 

The above ideas, however, represent 
only one possibility. It will be impos- 
sible to present a final report until all 
the variables have been resolved. 
Meanwhile each of the members of the 
committee, listed below, has been asked 
to act as a clearing house for sugges- 
tions from members of the A.W.W.A. 
living in his vicinity. 


Hal F. Smith, 

Sr. Admin. Asst. 
Dept. of Water Supply 
Detroit, Mich. 


Paul Weir, Gen. Mgr. 
Dept. of Water Works 
City Hall 

Atlanta, Ga. 


J. S. Longwell, Gen. Mgr. 

East Bay Munic. Utility 
Dist. 

Oakland, Calif. 
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Water Supply Notes on the Kansas Flood 


HE impact of the recent Kansas 

flood has been tremendous. Losses 
reckoned at a billion dollars, homeless 
at a hundred thousand and economi- 
cally dislocated at half a million have 
aroused not only the sympathy of the 
nation but its desire to do something 
about the matter of flood control and 
—perhaps unfortunately—to do it now. 
What will come of current discussions 
of such plans as those for Pick-Sloan 
dams, for a Missouri Valley Authority 
or for a less immediately appealing 
project of flood prevention by land 
management is difficult to predict, but 
it can be hoped that the aroused public 
will be neither too impatient nor too 
quickly disinterested to insist upon a 
sound program. At any rate, a more 
reasoned review of the flood story and 
its overall effects will be possible next 
spring when the Association’s annual 
conference is held on the scene, at 
Kansas City. 

Meanwhile, an outline of the strictly 
water supply effects of the flood itself, 
developed through certain A.W.W.A. 
members in the area and through the 
office of the Kansas State Board of 
Health, which did yeoman service dur- 
ing the emergency, will give some idea 
of the types of difficulty encountered. 
City by city, along each river basin 
involved (Fig. 1), the Kansas water 
works in the line of flood, with notes 
on their experience, are: 


Kansas (Kaw) River 


Kansas City. At Kansas City, Mo., 
failure of the Turkey Creek Pumping 
Station, which was flooded to a depth 


of 7} ft. (Fig. 2), threw the entire’ 
supply load on the East Bottoms 
Pumping Station. This additional 
load and the fact that some water was 
pumped into the flooded ground level 
reservoir at the Turkey Creek site un- 
til the valves were shut resulted in low 
pressure throughout the city and no 
water at some of the higher elevations. 
This condition was rectified five days 
after the flooding when the Turkey 
Creek Station was restored to service, 
and five days later service was again 
normal. As soon as word of the flood 
was broadcast, the mayor of Winnipeg, 
Man., offered and the mayor of Kan- 
sas City accepted the services of flood- 
wise A.W.W.A. members W. D. Hurst 
and N. S. Bubbis as well as H. L. 
Briggs, Asst. Gen. Mgr. of the Winni- 
peg Hydro-electric System, in an in- 
ternational mutual aid gesture. 

At Kansas City, Kan., the city water 
and light plant was saved by a last- 
minute ring levee erected by an all- 
night crew of 500 national guardsmen, 
city employees and volunteers who 
managed to build approximately a foot 
ahead of the rising water. The plant 
maintained uninterrupted service; but 
with flooded areas south of the Kaw, 
some water was pumped into the 
flooded zone. The Argentine Reser- 
voir south of the Kaw had to be emp- 
tied, shutting off its supply to the 
Kansas City Suburban Water Co. 

Suburban Kansas City, in northeast 
Johnson County, Kan., is served by 
the Kansas City Suburban Water Co. 
and the J. C. Nichols Co. cooperative 
water system. Neither of these com- 
panies has an independent source of 
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supply. The former obtains half its 
supply from each Kansas City, the lat- 
ter, all from Kansas City, Mo. As a 
result, the eight small incorporated 
areas served by these companies were 
without water except in the very low- 
est portions, to which the systems 
drained. The Nichols Co. supply was 
restored by the end of July, but the 
Kansas City, Kan., supply to the Kan- 
sas City Suburban Water Co. had not 


then been reestablished because exces- 
sive leakage and use in the city had 
prevented filling of the Argentine Res- 
ervoir. During the worst of the fiood, 
the Suburban Co. trucked water from 
Kansas City, Mo., into its service area 
and obtained an additional supply from 
a U.S. Public Health Service plant set 
up on Indian Creek, south of the de- 
veloped area of Mission Township in 
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Johnson County, and from two purifi- 
cation units operated by the 110th Engi- 
neers, a Missouri National Guard unit. 

Bonner Springs. The water plant 
was flooded and its power failed. The 
city was without water for approxi- 
mately two days until a temporary 4-in. 
main was laid to the private well sup- 
ply of the Lone Star Cement Co. 

De Soto. The power failed, but 
water from an elevated tank was ra- 


Fig. 2. Turkey Creek Pumping Station 


Station shown at right center, flooded. Until valves could be shut off, a large amount 
of water was pumped into the ground level reservoir at the site. 


tioned for two days, and no particular 
trouble was experienced. 

Eudora. The clear well was flooded, 
and the plant was without power for 
almost two days. 

Sunflower. The wells that serve 
both the town and its large ordnance 
works were partly flooded and the 
power lines to both intake and wells 
failed. 
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Lawrence. The river bottom wells 
and the intake were flooded, but the 
department pumped “ditch” water to 
the mixing basin and was able to con- 
tinue service without interruption. 
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the town was completely evacuated 
previously. 

Topeka. By herculean efforts, the 
water plant was saved and kept in 
service throughout. As the dike at the 


Fig. 3. Topeka Water Plant 


Bridge in background shown collapsed into Kansas River, which has inundated city 


water intake at center right. 


Low-service pump station and oil storage tank across 


tree line from intake is adjacent to the now submerged Rock Island Railroad tracks. 
The dike in the lower foreground, behind which an emergency road to the plant was 
constructed, was approximately 2 ft. lower than the seawall, but was built up with 


sandbags. 


The two empty tanks separated from the others by the new transfer flume 


are the new raw water settling basins, and the empty square tank is the secondary 
settling basin, in front of which is the new clear well—now just a water-filled hole. 
The buildings at the extreme right of the plant are the pump station, steam and electric 


power units. 


Perry. Power failed, but a full ele- 
vated tank provided a supply for 


greatly diminished use. For several 
days, even this was not required as 


The water at the left of the settling basins is only a few inches deep. 


plant was not as high as the seawall, 
emergency raising was necessary (Fig. 
3). The access road to the plant was 
flooded and an emergency one built. 
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Settlement occurred at the high-service 
pumping station but was not too dan- 
gerous except for the old steam turbine 
unit. 

Silver Lake. The power to the well 
field failed. 

Rossville. 
field failed. 

Wamego and St. Marys. No water 
supply trouble was experienced. 

Manhattan. The weil field was 
flooded, so flood water was pumped 
through the softening plant. The town 
was badly damaged, but the water 
works survived in good condition, and 
the well pumps were saved. One well 
connection was lost during the floods 
in June. 

Ogden. There was trouble with the 
power to the well field. 

Fort Riley, Junction City, Chapman, 
Enterprise and Abilene. No trouble 


The power to the well 


was experienced with water supply. 


Solomon River 


Solomon. The city was inundated. 
Water mains were reported breaking 
after the flood had receded. 

Minneapolis, Delphos and Glasco. 
No trouble was experienced with water 
supplies. 

Simpson. The wells were flooded 
and out of service for four or five days. 
Water was hauled into town during 
the period. 

Beloit. The new city water plant is 
high and dry, and emergency methods 
made it possible to put the new city 
power plant into service a short time 
before the old one was flooded. 

Glen Elder. One well was flooded 
and the others could not be used be- 
cause of power trouble. 


Saline River 
Tescott. The city was inundated 
and the water plant out of service for 
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June July 
Fig. 4. Flood Hydrographs 
Curve A shows variations in level of 
Kansas River at Topeka and Curve B at 
Bonner Springs. Curve C shows vari- 
ations in level of Missouri River at Kan- 
sas City, Mo. 


two or three days. The old wells were 
flooded, but the pump was saved. 
This was the seventh flooding within 
60 days. j 

Barnard. The well field was flooded 
by a local creek, but that interruption 
of supply was not unusual. 
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Smoky Hill River 


Salina. The city was flooded, but 
uninterrupted water service was main- 
tained. 

Lindsborg. No trouble was experi- 
enced with water supply. 


Marais des Cygne-Osage River 


Osawatomie. The low-service pump- 
ing station was lost, but emergency use 
of fire pumps enabled the utility to 
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outboard motor for a flash mixer. 
This plant supplied drinking water to 
the city for twelve days. 


Cottonwood-Neosho River 


Chetopa. Doors and windows in the 
filter plant had to be sealed, but the 
plant was kept in service throughout. 

Oswego. The filter plant was main- 
tained in service, but the high- and 
low-service pumps were inoperative 
for four days. 


Fig. 5. Rainfall July 4-17, 1951 
Isohyets show total rainfall in Kansas, southern Nebraska and western Missouri dur- 


ing period July 4-17. 


Maximum in flood area fell on Kansas, Osage and Missouri 


River basins, which comprised the most seriously affected area of the flooded regions. 


maintain water service throughout the 
critical period. 

Ottawa. The city water and light 
plant was completely flooded out of 
service. A U.S. Public Health Service 
pressure sand filter plant was set up 
by the Public Health Service and state 
board of health engineers, using an 


St. Paul. The low-service pumps 
failed, but water was dispersed from 
the supply held in the elevated tank. 

Erie. A temporary dike saved the 
water plant. 

Chanute. The entire water plant 
was flooded out of service for seven 
or eight days for the first time in the 
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history of the town, although the area 
floods regularly. State board of 
health water purification units were 
flown in by the Air Force, as the city 
was completely cut off from land 
approach. 

Humboldt. The low-service pumps 
were flooded and the clear well under- 
mined or floated, but the plant itself 
was undamaged. There was no water 
service for six or seven days, during 
which time emergency treatment units, 
supplied by the U.S. Engineer Corps 
and operated by state board of health 
personnel, furnished potable water to 
the population. 

Jola. The water and light plant was 
completely flooded out of service for 
six or seven days. The cities of Gas 
and LaHarpe which obtain water from 
the Iola plant, were also without water 
service for that time. Portable puri- 
fication units loaned by the Army En- 
gineers and erected and operated by 
state board of health engineers sup- 
plied drinking water during the shut- 
«down. 

LeRoy. Low-service pump motors 
had to be removed from service. Con- 
sumers had to conserve water, but 
there was no hardship. 

Burlington. When the low-service 
pumps were flooded, the operator used 
a gasoline engine to pump the flood 
water through the plant. There was 
no service for one to two days. 

Hartford. Both wells were cut out 
of service by flooding, but service was 
maintained from an elevated storage 
supply. 

Emporia. No water supply trouble 
was experienced. 

Strong City. The wells and plant 
were flooded out for four to five days. 

Cottonwood Falls. Service was 
maintained by rationing the water held 
in elevated storage. 
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Marion. The water plant was out 
of service three or four days because 
of power failure. Water was hauled 
in from Herington and from farm 
wells. 


Verdigris River 
Altoona. The water plant was 
flooded out of service. 


Delaware River 


Valley Falls. When the river cross- 
ing was washed out, service was cut 
off, as the wells are located across the 
river from the town. 

Lenexa. Service through a pipeline 
from the Kansas City, Mo., supply 
failed when pressure in Kansas City 
was reduced. 


Miscellaneous Notes 


No trouble was experienced with 
any water supplies along the Big Blue 
or Republican Rivers. 

The fact that trouble on the Smoky 
Hill River was less than might be ex- 
pected may be attributable in part to 
the operation of the Kanopolis Reser- 
voir, but it was not empty at the time 
that the flood began. 

Water was trucked into stricken 
areas from Garnett and Fort Scott, 
and the Kansas State Board of Health 
operated temporary filter plants sta- 
tioned at Ottawa and Johnson County 
—pressure sand units—and at Cha- 
nute, Iola, Humboldt and Neosho Falls 
—diatomaceous earth units. The Mis- 
souri National Guard also had two 
diatomite units set up in the Johnson 
County suburbs of Kansas City. 

The flood that developed in Kansas 
was also the cause of flood in Mis- 
souri and Oklahoma, but rather than 
attempt to present the whole picture 
here, the Kansas experience has been 
taken as representative. 
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Summary 

Like the New York metropolitan 
area water shortage a couple years ago, 
the Kansas flood has placed dramatic 
emphasis on the need for a sound na- 
tional water policy. Whether sound 
policy or sound politics will dictate the 
action eventually taken remains to be 
seen. Be that as it may, the foregoing 
water supply notes have indicated at 
least three possibly significant points. 

1. A very large number of plants 
were crippled by power failures. 
Whether this was the result of vulner- 
ability of the power supply as a whole 
or of the specific installation affected is 
not now known, but the entire matter 
of power supply and auxiliary power 
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for emergencies will bear a great deal 
of investigation. 

2. Elevated storage proved to be 
valuable to many communities that 
were unable to keep their systems in 
operation. By rationing the supply 
available in storage, many were able to 
take care of themselves without outside 
assistance until the regular water serv- 
ice could be restored. 

3. The fact that so many water 
plants and clear wells, which could 
have been built out of the river valleys 
for a small additional cost, were under 
five to ten feet of water suggests that 
designing engineers and _ regulatory 
bodies responsible for approving water 
works plans may want to reexamine 
their plant location policies. 


1—Mayjair Pumping Station 
2—Thomas Jefferson Pumping Station 
3I—Lake View Pumping Station 
4—Springfield Ave. Pumping Station 
5—Chicago Ave. Pumping Station 
6-—Cermak Pumping Station 


Correction 


In the paper “Furnishing Chicago Water to Outlying Municipal Districts” 
_ by Loran D. Gayton, which appeared in the July 1951 JourNAL, the numbering 
key to Fig. 1 on page 540 became scrambled. ‘The correct key follows: 


7—Central Park Ave. Pumping Station 
8—i4th St. Pumping Station 

9—22nd St. Pumping Station 
10—Western Ave. Pumping Station 
11—68th St. Pumping Station 
12—South District Filtration Plant 


13—Roseland Pumping Station 
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Meter Maintenance Costs 
By A. P. Kuranz 


A paper presented on April 30, 1951, at the Annual Conference, Miami, 
by A. P. Kuranz, Mgr., Water Utility, Waukesha, Wis. 


O survey meter maintenance prac- 

tice in cities in the United States 
having populations from 100,000 to 
200,000, a questionnaire was sent to 
the 56 cities that are in this group. 
That 40, or 71.4 per cent, of the total 
completed the questionnaire indicates 
that there is a vital interest in this 
subject. The questionnaire consisted 
of twenty main questions and sub- 
question groups, and covered all known 
aspects of a meter maintenance pro- 
gram. 

The survey was devoted to 3-in. 
displacement meters only, because 91 
per cent of all meters manufactured 
and sold to water works are of this 
size, and whatever is true of the 3-in. 
size is very likely valid for all dis- 
placement types. 

Since the author conducted a similar 
survey (1) of the same population 
group of cities, in addition to sixteen 
Canadian cities with populations be- 
tween 32,000 to 639,000, in 1941, what 
is being presented is actually a prog- 
ress report on meter maintenance prac- 
tice. A comparison of the earlier re- 
port with the results of the present sur- 
vey indicates that decided progress has 
been made in the past ten years. 


Questions and Answers 


1. What proportion of new meters 
are tested before being placed in 
service? 


METERS TESTED CITIES 


All 30 
From 1 to 25 per cent 2 
None 8 


la. What is the lowest flow at which 
meters are tested? 

lb. What accuracy is demanded at 
that flow? 


RATE OF ACCURACY 
FLow DEMANDED CITIES 


gpm. per cent 


Indicates movement-—90.0 2 

90.0-99.0 1 

2 90.0-102.0 9 
3-1 80.0-101.5 2 
1-3 99.5-100.5 4 
8-20 90.0-98.0 2 
2 


#s-in. orifice 
No reply 


An increasing number of water 
works are demanding accuracy at low 
rates of flow, thus evidencing good 
management. 


2. Has the method of removing a 
meter after it has registered a certain 
amount of water been adopted? 


CITIES 
12 


26 
2 


It appears that more attention is 
being paid to methods of determining 
when a meter should be tested, rather 
than accepting the amount of water 
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passing through it as a standard. From 
the replies to Question 3, it will be 
seen that more than 50 per cent of the 
cities have adopted a time limit for 
removing a meter. 


3. Has the method of removing a 
meter after it has been in service a 
certain period been adopted? 


REPLY CITIES 
Yes 22 
No 16 
No reply 2 


4. If a combination of the two meth- 
ods mentioned in Questions 2 and 3, 
or any other method, is followed, please 
ex plain. 

The replies, of course, were that 
procedure was based upon a combina- 
tion of the amount of water measured 
and the years in service. 

Analysis of Question 4 develops into 
a summary of Questions 2 and 3. Some 
replies stated that working conditions 
of the meters themselves is a deter- 
mining factor in addition to an exami- 
nation of the meter readers’ books. A 
few meters are removed for test on 
complaints from customers. The im- 
portant fact is that the meter is not 
installed and then just forgotten as 
happened formerly. 


5. Are meters removed in a certain 


_ section of the city, such as streets, 


wards or some other division? If so, 


please explain. 


REMOVAL CITIES 
By streets 1 
By wards 3 
By zones or districts 3 
No divisions 22 
Owner owns meter 1 
No reply 10 


No geographical divisions are ob- 
served by 50 per cent of the cities in 
removing meters, a fact which further 


A. P. KURANZ 


Jour. AWWA 


indicates that the meter itself is the 
important unit, and that the water 
works has developed its plan around it. 


5a. Is the selective manner followed? 
If so, please explain. 

There were 27 answers to this ques- 
tion, of which 20 indicated that the 
operation of each meter is watched very 
closely. Any change in registration is 
assumed to indicate that the meter is 
due for repair. 


6. How much time is required to 
bring a meter into the shop? 


TIME CITIES 


minutes 
12-30 
30-60 
60-90 


17 

9 

1 

Depends on distance 1 

Charges 2 hours to customer 1 

No reply 11 
The majority indicated that approxi- 
mately 30 minutes is required to bring 
a meter into the shop. Many water 
works have apparently adopted a plan 
of collecting several meters in one 


pickup. 


7. Are all meters tested as they are 
brought into the shop for testing and 
repair? 


METERS TESTED CITIES 
All 32 
Proportion of total 1 
No reply 7 


7a. If the answer is “All,” what ts 
the lowest flow at which they are 
tested? 


RATE OF FLow CITIES 

gpm. 

1 

19 

4 2 

to—2 6 

3-5 2 

1 
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RATE OF FLow 
gpm. 
#y-in. orifice 2 
}-in. orifice 1 
No reply 6 


CITIES 


The water works is obviously quite 
interested in checking accuracy since 
the meter was last in the shop. Half 
of these meters are tested on a }-gpm. 
flow. 


8. Are all meters taken apart com- 
pletely? 


DISASSEMBLED CITIES 
All 29 
None 9 
Not if passed by test 2 
a. If only part of the meter is dis- 
assembled, which part is it? 


This question was poorly developed, 
as was evidenced by varied answers. 
The replies did indicate, however, that 
the meter repair shops are interested 
in doing a good job by doing perhaps 
more work than is absolutely necessary. 


9. What method of cleaning the disc 
chamber is used? 


CLEANING METHOD CITIES 


Abrasives (brush, scraper, steel wool, 
emery cloth, sand paper, abrasive 
powder); no solvent 14 
Above abrasives plus some solvent 23 
Solvent only 3 


The answers all point to the fact that 
the chamber is really the heart of the 
meter, and upon its repair and clean- 
ing depends the accuracy of the meter. 


10. Are registers found in need of 
repair in the usual repair program? 


REGISTERS 
DEFECTIVE CITIES 


Yes 27 


Some 3 
No 10 
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10a. If the answer is “Yes,” is the 
register repaired or it is replaced with 
a new one? 


REGISTER RENEWAL CITIES 


Repair 28 
Replacement 2 
Repair if possible; replacement ‘if 

necessary 4 
No reply 6 

The answers indicate that the reg- 
isters do need repairs, and that most 
of the utilities repair rather than re- 
place them. As the nature of the nec- 
essary repairs was not inquired into, 
little detailed information was obtained. 


11. Are gear trains repaired by put- 
ting in individual gears? 
SINGLE GEARS 

REPLACED CITIES 


Yes 36 
No 4 


lla. Are gear trains repaired by put- 
ting in complete new ones? 


GEAR TRAINS REPLACED CITIES 
Yes 21 
No 11 
Only when necessary 3 
No reply 5 


This is another poorly posed ques- 
tion, and the answers seem to indicate 


that it is redundant. Most meter re- 
pairmen stated that they would rather 
repair gear trains by replacing indi- 
vidual gears. 


12. Is the register set back to zero? 


REGISTER RESET CITIES 


Yes 27 

Not always 1 

No 12 
Almost 70 per cent of those answer- 
ing stated that the registers were reset 
to zero. From the comments made, it 
appears that many water works con- 
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sider the meter practically new after 
repairs. 


13. Are meters tested after they are 
repaired? 
TESTED AFTER 
REPAIR CITIES 
Yes 40 


a. If “Yes,” what is the lowest 
flow in gpm. ai which they are tested? 
What accuracy is demanded at the 
lowest flow? 


RATE OF ACCURACY 
FLow DEMANDED CITIES 
gbm. per cent 

4 60-98* 26 

3 90-95 2 

4-2 * 80-102 7 

3-8 98-100.5 2 

#y-in. orifice 90-98 2 

3-in. orifice 98-102 1 


* Almost all using more than 90 per cent. 


Question 13 was answered affirma- 
tively by all cities, and it is interesting 
that these tests were made on low rates 
of flow. The accuracy demanded is 
also high, which evidences the same 
trend that has been prevalent through- 
out the entire survey. 


14. How much time per meter is re- 
quired to do the work mentioned in 
Questions 6-13? 


TIME REQUIRED CITIES 
hours 
3-1 10 
1-2 13 
2-3 6 
3-4 1 
Depends on meter condition 1 
No reply 9 


Almost 60 per cent of the answers 
indicated a maximum of 2 hours to 
prevail throughout this size city. The 
size of the test bench itself undoubtedly 
had considerable effect on these figures. 
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15. What is the yearly cost per meter 
for repair parts alone? 


Cost CITIES 

dollars 
0.046-0.50 19 
0.51-0.75 4 
0.76-1.00 2 
1.00-1.75 2 
No data kept 3 
No reply 10 


Approximately 50 per cent keep the 
cost of repair parts within a 50¢ per 
year per meter limit. This figure is 
undoubtedly based upon past years’ 
prices of repair parts, so current fig- 
ures would probably be higher. 


16. At what cost for repair parts 
only—in relation to the cost of a new 
meter—is it considered uneconomical 
to repair a meter? 


PORTION OF METER Cost CITIES 
per cent 
10 1 
25-33.3 + 
40 1 
50-75 16 
80 1 
Never junk meter unless case is 
damaged 1 
Never junk any meter, use all 
good parts 2 
No reply 14 


There were many comments which 
perhaps can be summed up best by 
stating that much depended upon the 
individual meter repair shop personnel. 
Some were even willing to spend cpn- 
siderable money in repair parts to keep 
old meters in operation. Some com- 
mented that difficulties in obtaining 
repair parts during recent years causes 
them to spend more time and, there- 
fore, keep a meter longer. 


17. At what cost for labor only—in 
relation to the cost of a new meter—is 
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it considered uneconomical to repair a 
meter? 


PoRTION OF METER Cost CITIES 
per cent 

12-25 

30-50 

60-80 

90 


Repair all meters, regardless 
of cost 
No reply 16 
Here were found varied responses 
which indicate that many utilities have 
not yet decided upon the proper pro- 
cedure to be followed in resolving this 
factor. 


18. At what cost for labor and repair 
parts—in relation to the cost of a new 
meter—is it considered uneconomical 
to repair a meter? 


PorTION OF METER Cost CITIES 


per cent 


15-40 
50-75 
80-90 


Repair all meters, regardless 
of cost 
No reply 10 


The comments made on Question 17 
also apply to the answers to this 
question. 


19. What proportion of customers’ 
services are metered? 


SERVICES METERED CITIES 


per cent 


100 
90-99.6 
80-90 
60 
12-33.3 
.068-1.5 
No reply 


Almost 70 per cent of the cities are 
completely metered, and only a few are 
less than 90 per cent metered. This 
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situation augurs well for the efficient 
operation of water works. In some 
cities that reported, residential meters 
are prohibited by ordinance, a situation 
which may explain the lower propor- 
tions recorded. 


20. What proportion of production 
is accounted for through meters? 


PRODUCTION METERED CITIES 


Less than 50 


Unknown 
No reply 


WON 


The answers received to this ques- 
tion are perhaps more important than 
any others. They indicate that 55 per 
cent of the water works in cities of the 
size surveyed account for more than 
85 per cent of the water pumped, and 
that another 20 per cent account for 
more than 80 per cent—a total of 75 
per cent account for more than 80 per 
cent of their water. 


Summary 

The survey indicates that water 
works managers are keenly interested 
in the proper operation of their utili- 
ties since they are so concerned with 
the maintenance of their meters, the 
cash registers of the water works. 

Comparison of this study with the 
survey made in 1941 will show that the 
progress made in the last ten years has 
been outstanding. The men who are 
responsible for this activity are to be 
complimented. 


Reference 


1. Kuranz, A. P. Survey of Meter Main- 
tenance Practice. Jour. A.W.W.A., 33: 
1381 (Aug. 1941). 
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Seasonal Water Demands in Vacation Areas 
By S. K. Keller 


A paper presented on May 3, 1951, at the Annual Conference, Miami, 
by S. K. Keller, Gen. Supt., Pinellas County Water System, Clear- 


water, Fla. 


T the suggestion of the Chairman 
of the A.W.W.A. Publication 
Committee, a questionnaire was sent to 
representative water departments in 
each district in Florida, a region that 
was expected to feel the greatest effect 
of seasonal water demand in vacation 
areas. It was anticipated that the an- 
swers to this questionnaire would lend 
themselves to a simple tabulation which 
would identify a definite vacation pe- 
riod in Florida, and show its exact 
effect in demand on the water systems 
of the various cities. 

The response was generous, but the 
information received was entirely dif- 
ferent from that which was expected. 
Complex problems exist which will re- 
quire considerable study and further 
investigation before answers are found. 

The author has noticed that in the 
lower west coast district, there is now 
no period of the year when out of state 
cars disappear from the streets entirely. 
This situation suggests the possibility 
that more vacationists are traveling 
south in the summer. The short winter 
season, during which water systems 
operate peak load equipment at top 
capacity, followed by a long period of 
idleness may no longer exist. In the 
future, there may be a trend toward 
longer seasons with a more evenly di- 
vided load and a shorter period of 
equipment idleness. 

In Florida, lawn sprinkling also ap- 
pears to have more effect upon the 
demands on the water systems than 


was at first thought. Time did not 
permit a thorough examination of rain- 
fall data in the various areas, and 
therefore, only a few observations of 
this factor could be made. 


Lower East Coast 


The lower east coast region of Flor- 
ida, with Miami, is known all over the 
world as a favorite vacation area. The 
report received is for the city of Miami 
only and does not include Miami 
Beach, Coral Gables, Hialeah or Miami 
Springs, which are wholesale customers 
of the city: 


The Greater Miami [vacation] season 
was once considered to include January, 
February, March and sometimes April, 
depending upon the advent of Easter. 
The season now seems to begin in No- 
vember and extend through April. How- 
ever, the area has been experiencing a 
very heavy influx of tourists during the 
summer months, so that although the 
quantity of water pumped during a month 
may be less than a so-called seasonal 
month, there are days during which the 
water pumpage approaches the demand 
experienced during the season. 


Increase of Peak Load 


To the question of what the propor- 
tion of increase in the seasonal peak 
load is above normal consumption, the 
reply was that: 

This question presupposed there is a 
period during which only permanent 
residents are using water. But, as was 
pointed out, there is no such period, and 
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therefore, the only way to answer is to 
give the per cent difference between the 
six months’ periods assumed as seasonal 
and normal for one value, or to pick a 
peak month during the season and to 
compare it with a month during the 
summer period for another value. The 
1949-50 fiscal period indicated the fol- 
lowing : 

Six Seasonal Months 

Balance 8.30 bil. gal. 

Increase . 12.6 percent 


For the fiscal year 1948-49: 


Seasonal Months 9.34 bil. gal. 

Balance 7.34 bil. gal. 

Increase 27.2 percent 
If the water pumped during March 1950 
is compared with that pumped during 
October 1949 the following relationship 
is found: 


March 1950 


9.34 bil. gal. 


1.68 bil. gal. 
October 1949 1.24 bil. gal. 
Increase 35.4 percent 
It must be remembered that October 

is a rainy month and the sprinkler load 

is therefore down. 

The average peak load begins at 
8:00 a.m. at 70 mgd., rising steadily 
to a morning peak of 87 mgd. at 10:00 
A.M. It then drops to a low of 78 mgd. 
at 2:00 p.m. At 3:00 P.M. the rise 
starts again to a peak of 92 mgd. be- 
tween 6:00 and 7:00 p.m., then de- 
clines to 60 mgd. at 9:00 p.m., with 
an average load of 81.64 mgd. 

The estimated sprinkler load is 20 
per cent of daytime demand, particu- 
larly during the winter months, which 
comprise the dry season. Actual 24- 
hour consumption drops have reached 
12 mil.gal. It will, of course, reduce 
the pumping rates which are indicated 
above. 


Miami Per Capita Use 


For a comparison of the per capita 
use during peak seasons and slack sea- 
sons, Miami reports that the perma- 
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nent population using water is 347,462. 
It is improbable that this number is 
not augmented by tourists during the 
slack season. There are approximately 
200,000 visitors during the peak of the 
season, making the population at that 
time approximately 547,000. If the 
March 1950 figure is indicative of a 
peak month, then the consumption dur- 
ing the season is 99 gpcd. (including 
sprinkler load). If October 1949 is an 
off-peak month, then the use is 115 
gped. 

Because of a constant labor force and 
a sliding scale rate for electric power, 
the cost of production of water per 
unit decreases as the peak load in- 
creases. At present the peak load 
equipment is idle at least half the time. 
It is also estimated that 20 mil.gal. of 
storage is required to meet peak loads. 

The cost of production, including 
treatment, based on the amount pumped, 
is 6.922¢ per 1,000 gal. There is ap- 
proximately a 10 per cent loss which 
raises the cost to approximately 7.7¢ 
per 1,000 gal. on a basis of water sold. 


Comparison With Smaller Systems 


For comparison with Miami, the ef- 
fect of peak loads on a smaller water 
system has been studied. The city of 
North Miami offers an example of the 
phenomenal growth which some of the 
vacation areas in Florida are experi- 
encing. Building permits are issued 
for twelve to fourteen million dollars 
of new construction annually. As a 
result of this growth, additions to the 
water department may not be keeping 
pace with the demand, and the effects 
of vacation peak loads are not clearly 
defined. 

The peak loads begin in December 
and end in May, with an apparent 50 
per cent increase in demand over nor- 
mal. The peak load hours are practi- 
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cally the same as in Miami. There is 
an abrupt drop in demand when the 
spring rains begin in March of about 
25 per cent, which evidently represents 
the proportion of peak load that is used 
for lawn sprinkling. The average con- 
sumption is 300 gpcd., which is exces- 
sive in comparison to Miami. Lawn 
sprinkling may be higher than the 
average. 

To show to what distance inland the 
effect of coastal vacation seasonal de- 
mands are felt, the cities of Tampa, 
Clearwater, Pinellas County Gulf 
Beaches, St. Petersburg and Bradenton 
—all in the southwestern portion of 
Florida known as the Tampa Bay Area 
—have been studied. 

Tampa is located at the head of 
Tampa Bay in Hillsborough County, 
approximately 25 miles from the Gulf 
of Mexico. It is a manufacturing and 
distributing center and is also the site 
of the MacDill Air Force Base. 

Figures submitted by the Tampa 
Water Dept., indicate that the tourist 
season does not have any appreciable 
effect on peak load demand, as the sea- 
sonal peak loads occur during April 
and May, and are almost entirely due 
to lawn sprinkling. The average peak 
load begins at 4:00 P.M., at approxi- 
mately 37 mgd. demand, with an abrupt 
rise at 5:00 p.m. to a demand of 45 
mgd., and another peak load rise at 
6:00 P.M., with a maximum peak load 
demand of 50.5 mgd. This demand 
lasts until 7:00 p.m., then slacks off at 
approximately the same rate as the 
rise, reaching normal at 9:00 P.M. 

The peak loads which occur in the 
months of April and May, with an 
average of 25 per cent over normal, 
come just before the beginning of the 
summer rain season. During normal 


months, consumption is estimated to be 
100 gpcd. and 150 gpcd. for the peak 
load demand. 
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The economical limit of storage, to 
supply the various demands, is 10 
mil.gal., half from elevated tanks and 
half from ground storage. Peak load 
equipment is estimated to be idle 25 
per cent of the time. 

The variation in seasonal demand 
seems to have little effect on the cost 
of production as a single plant is used 
and the same labor crew is maintained 
throughout the year, with all other 
operating expenses remaining constant. 

The total cost of production, includ- 
ing depreciation but not debt service, 
was 15.3¢ per 1,000 gal. for the fiscal 
year ending September 30, 1950. 


Clearwater 


Clearwater, situated on the Gulf of 
Mexico, due west of Tampa, is located 
on an island and on the mainland of 
Pinellas County. It is the seaside re- 
sort for Tampa, as well as a vacation 
center. 

The records show there are two 
peak load seasons. One occurs during 
January and February, with an in- 
crease of 80 per cent over normal. 
This can be considered as a combina- 
tion of the effects of tourists and lawn 
sprinkling. There is a drop in March 
to 46 per cent above normal. Then 
another peak load period of 80 per cent 
above normal occurs during April, May 
and June. During July the consump- 
tion drops back to normal. 

The months of April, May and June 
are usually dry, with summer rains 
starting in July. The second peak 
load, therefore, can only be due to lawn 
sprinkling. In view of these factors, 
the seasonal peak load due to the tour- 
ist travel can be assumed to be approxi- 
mately 50 per cent over the normal 
load. 

The 24-hour demand curve is well 
defined. The peak load starts at 3:00 
P.M., increases slowly until 6:00 p.m., 
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then increases rapidly, with the heav- 
iest demand from 7:00 to 8:00 p.m. 
There is a heavy decrease until 9:00 
P.M., and normal demand again at mid- 
night. Approximately 30 per cent of 
the load during the tourist season is 
attributable to lawn sprinkling. 

The estimated annual per capita use 
is at the rate of 100 gpced., and the cost 
of production remains practically the 
same. The economical limit of stor- 
age to meet peak load demands is 2 
mil.gal. 


Pinellas County System 


The Pinellas County water system 
serves mainly the islands along the Gulf 
Coast of Pinellas County, from Belleair 
to Pass-a-Grille. It is used as an ex- 
ample of a smaller system serving an 
area which is entirely vacational. 

The system is comparatively new, 
having been placed in service for the 
first time in 1937. It lias experienced 
the same difficulties as that of North 
Miami, where the rental units and pop- 
ulation have grown tremendously dur- 
ing the past five years. 

Originally, there was a sudden 100 
per cent increase in peak load during 
February and March, a sudden drop 
to normal, then a slight increase in 
July and August and a return to nor- 
mal during the balance of the year. 

During 1950 and the present season, 
however, the picture has completely 
changed. The winter vacation period 
begins in December, increasing to a 
peak load in February and March of 
60 per cent over normal. Then de- 
mand gradually drops to normal by 
July 1. The summer vacation period 
begins in July, increases to a peak load 
in August of 25 per cent over normal, 
and then abruptly drops to normal after 
Labor Day. In this period, rainfall 
was normal; lawn sprinkling was at a 
minimum and did not exceed 15 per 


cent. The estimated use during peak 
seasons is 90 gpcd. and for normal is 
110 gped. 

The 24-hour demand curve shows 
the peak load begins at 3:00 p.m. with 
a normal of 600 gpm., rises to a maxi- 
mum of 1,400 gpm. at 6:30 P.M., re- 
mains constant to 8:30 p.m., then grad- 
ually decreases to normal at 11 :00 p.m. 

The economical limit of storage to 
meet peak loads is 1.7 mil.gal., ele- 
vated, and 0.3 mil.gal., ground. The 
peak load equipment is idle 40 per cent 
of the time. Under these conditions, 
the unit cost of production decreases 
during peak loads to an average of 
1l¢ per 1,000 gal., including booster 
pumping. 

St. Petersburg 


St. Petersburg, located on Tampa 
Bay, in the southeastern part of Pi- 
nellas County, has a large number of 
winter vacation visitors. In the ab- 
sence of a returned questionnaire, press 
reports were consulted and found to 
indicate that the peak load begins in 
December and ends in April, with a 
60-70 per cent increase in demand. 
In addition, the same source indicates 
that there are a considerable number of 
private wells used for lawn sprinkling, 
because of the rather high cost of city 
water. The proportion of water used 
for lawn sprinkling should therefore 
be very low. This information is en- 
tirely unofficial and is used only as a 
comparison for the area. 


Bradenton 


Bradenton, located in Manatee 
County, at the southern end of the 
Tampa Bay area, attracts many visi- 
tors. 

The vacation period begins in the lat- 
ter part of December and ends in 
April, with a peak load demand of 30 
per cent over normal. There is an- 
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other peak load during the months of 
May and June, amounting to 24 per 
cent over normal. As these months 
just precede the usual rainy reason, it 
is assumed that this peak is due mainly 
to lawn sprinkling. 

The average cost of production is 
6.4¢ per 1,000 gal., which decreases 
to 5.3¢ during the winter peak load. 
No additional information is available. 


Orlando 


Orlando, located in the central part 
of Florida, is the largest inland city. 
It is a distributing center for the sur- 
rounding community and also for some 
of the western and southwestern parts 
of Florida. Many industries are served 
by the municipally owned Orlando 
Utilities Commission. The city also 
enjoys a large tourist business during 
the winter season. 

It was originally estimated that Or- 
lando would have a peak load demand 
for water during the winter season. A 
report from its water department, how- 
ever, indicates the seasonal peak loads 
to be in May, June and July, with a 
50 per cent peak over normal con- 
sumption. Nearly all the peak load 
during those months is attributed to 
lawn sprinkling, the average peak load 
beginning at 2:00 p.m. and ending at 
6:30 P.M., with a sharp drop back to 
normal at 9:00 p.m. 

The peak load month is June. 
Whereas the average consumption dur- 
ing normal months is 146 gped., during 
June consumption rises to 196 gpcd. 

The economical limit of storage to 
supply various demands is reported to 
be 7 mil.gal., and peak load equip- 
ment is idle half the time. 

Because costs and the number of 
personnel required to operate the plants 
are fixed, the cost of production rises 
during the normal load. The cost of 
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water produced at normal load is 6.55¢ 
per 1,000 gal. and decreases to 6.49¢ 
during the peak load month. These 
figures include all pumping, treating 
and maintenance costs for water deliy- 
ered to the consumer. 


Daytona Beach 


Daytona Beach, located in northeast 
Florida on the Atlantic Ocean, is noted 
as one of the vacation cities of that 
area. The tourist season starts in 
December and extends continuously 
through the spring and summer, to 
include August. The heaviest load 
months are June, July and August, 
with a peak demand 49 per cent above 
normal. There is a lesser peak vaca- 
tion demand in March. Apparently 
the city is considered a summer rather 
than only a winter resort. 

The effect of lawn sprinkling on the 
peak demand is hard to estimate be- 
cause rainfall is irregular. In 1949 the 
monthly demand decreased 6 mil.gal. 
from May to August, while during the 
same period the rainfall increased stead- 
ily from 1.40 in. to 11.46 in. per month. 
From June to August of 1950, how- 
ever, the monthly demand decreased 
the same amount—6 mil.gal—while 
the rainfall also decreased from 6.45 
to 3.88 in. The 1949 results were as 
would be expected, showing a decrease 
in demand with an increase in rainfall. 
The 1950 results, however, showing a 
decrease both in demand and rainfall, 
are a little hard to understand without 
further investigation. 

Consumption is estimated at 83 gped. 
in peak seasons, and 113 gpcd. during 
slack seasons. 

The economical limit of storage re- 
quired is 2.85 mil.gal. in standpipes and 
0.475 mil.gal. in elevated tanks. The 
average cost of production is 16¢ per 
1,000 gal. 
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Conclusions 


From the above reports, it is possi- 
ble to draw a few conclusions about the 
effect of seasonal water demand on 
water systems in vacation areas. 

1. The period of heavy demand in 
Florida begins during the latter part 
of December for all sections. 

2. The winter season demand is of 
shorter duration in the Tampa Bay 
area than in the lower east coast near 
Miami. 

3. The water systems experiencing 
the heaviest demands are those serving 
the coast or immediately adjacent area, 
as is illustrated by the Tampa report. 

4. Northeast Florida apparently has 
a heavier summer vacation demand, as 
is evidenced by the Daytona Beach 
report. 

5. The increase in demand during 
peak loads varies almost inversely with 
the size of the water system: 


Pinellas County 60 per cent increase 


Clearwater and North 

Miami 50 per cent increase 
Daytona Beach 49 per cent increase 
Miami 19 per cent increase 

(average) 

6. The per capita demand is between 
20 and 25 per cent less during peak 
load than during normal slack load. 

7. The characteristics of the 24-hour 
demand curve appear to be practically 
the same for all areas in Florida, re- 
gardless of the size of the water system. 

Apparently local conditions and 
methods of operation of the various 
water systems determine the economi- 
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cal limit of storage required to meet 
peak loads and the time the peak load 
equipment is idle. 

9. The production cost per 1,000 gal. 
is less during peak load season than 
for slack seasons, following the rule 
that greater production reduces the cost 
per unit. The degree to which the rule 
applies appears to be influenced by two 
factors: the use of the same organiza- 
tion throughout the year and the slid- 
ing power rates which enable water 
systems to get into lower cost brackets 
during peak load seasons. 

There is no general information on 
the proportion of peak loads caused by 
lawn sprinkling, except in Tampa and 
Orlando, where the peak loads are ap- 
parently during dry periods. 

It is felt that there should be much 
more investigation of this situation in 
all vacation areas in this country. 
Such studies would establish a com- 
parison of the various types of vaca- 
tion areas, and thereby disclose more 
conclusive data. 
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Discussion 


Maurice Brunstein 


Supt. and Engr., Water Dept., Atlantic 
City, N.J. 


The author has done an excellent job 
of assembling the very interesting in- 


formation contained in his paper. He 
has presented data gathered from dif- 
ferent vacation areas in Florida, each 
with apparently dissimilar conditions. 
Yet all the areas showed the same defi- 
nite trend and confirmed the conclusion 
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that the resort visitor creates a chal- 
lenging problem for the water depart- 
ment in the community in which he 
becomes a transient resident. 


New Jersey Resorts 


Conditions in the resort areas in 
New Jersey are very like those in Flor- 
ida and although they occur at a dif- 
ferent time of the year, the resulting 
problems and their effects closely paral- 
lel those reported in Florida. The 
Atlantic City water system, for exam- 
ple, has a widely varying demand. Its 
pumping rate varies from a low of 4.5 
mgd. on winter nights to 28.0 mgd. on 
peak summer days. 
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TABLE 1 
Atlantic City Pumping Units* 
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In 1950 the average pumpage was 
10.56 mgd., which indicates a consump- 
tion of 170 gpcd. on the basis of the 
permanent population only, or 124 
gped. for an estimated average popula- 
tion of 85,000 for the year. The pump- 
age for the minimum day was 7.5 
mil.gal. and the maximum day was 
7.1 mil.gal—the maximum rate of 
pumping, however, was 28.0 mgd. 
The total pumping capacity in regular 
service is 40 mgd. and there are also 
gasoline-engine-driven pumps of 33- 
mgd. total capacity, installed for 
standby service (Table 1). 

The four electric-motor—driven pumps 
are put on and off the line in varying 


Pump Output Hea Power 
No. med. ft. hp. 
1 2.5 115 60 
2 7.5 110 200 
3 13.0 115 300 
4 724 115 400 
5 11.0 128 a 
6 11.0 128 312 
7 11.0 128 312 


pn Type Installed 
1,765 Inductionf 1947 
1,200 Synchronoust 1946 
900 Synchronoust 1936 
900 Synchronousf 1936 
1,285 Gasolinet 1947 
1,285 Gasolinet 1947 
1,285 Gasolinet 1947 


* All units have DeLaval pumps. 
General Electric motor. 
Buffalo engine. 
To supply Atlantic City, water from 
ponds and wells is pumped approxi- 
mately 6 miles across the meadows from 
the mainland to the city, which is lo- 
cated on Absecon Island. There are 
two transmission mains, both of 48-in., 
Class B, cast iron, except for one-half 
mile of 48-in. wood-stave pipe with 
wrought-iron bands still in service. 
Since the two standpipes in the city 
have a combined storage capacity of 
but 500,000 gal., a direct pumpage sys- 
tem that operates continuously is neces- 
sary. The normal operating head at 
the pumping station is 110 ft.; dis- 
charge pressure is 45-47 psi. 


combinations throughout the day, to 
furnish the quantity of water needed. 
Close adjustment is obtained by throt- 
tling the pumps, which wastes some 
power. The amount of power wasted 
varies from day to day, and depends 
upon how near to full capacity the 
pumps can be operated to meet chang- 
ing demands. By careful operation, 
this waste is held down to an average 
of approximately 8 per cent, or $1,600 
per year, based on an average yearly 
high-lift power consumption cost of 
$20,000 at 1¢ per kwh. The construc- 
tion of a 1-mil.gal. elevated tank is 
contemplated, to provide more storage 


ae 
5 
q 
i 
| 
| 
7 


Sept. 1951 


and to improve pumping conditions 
and pressures. 

The highest pumpage in the history 
of the water department was at the 
rate of 31.0 mgd. on August 9, 1930. 
The largest fire on record was Decem- 
ber 4, 1943 (Boardwalk and Maryland 
Aves.). It increased the pumpage at 
the peak of the fire by a rate of 8.5 
mgd. and required approximately 1.8 
mil.gal. during a 10-hour period. 


Auxiliary Fire System 

It may be of interest to describe the 
auxiliary high-pressure fire system. 
A 20-in. high-pressure main runs un- 
der the boardwalk for a distance of 
approximately 1} miles from Arkansas 
to Massachusetts Avenues, with 12-in. 
lateral mains extending north on side 
avenues to supply 110 special hydrants. 
Six boardwalk hotels maintain steam 
or electric power plants and special fire 
pumps which take the water from the 


mains of the municipal distribution sys- 
tem at 42-psi. pressure and boost it to 
150 psi. upon receiving an alarm signal 
that there is a fire in the jigh-pressure 
area. 

This system was a mutual under- 
taking by some of the beachfront hotels 


and the municipal authorities. The 
hotels paid for, installed and maintain 
the pumps; the city laid and maintains 
the high-pressure mains and connec- 
tions. Most of the hotels have their 
own private wells and have installed 
emergency connections from the wells 
to the high-pressure pumps. The com- 
bined capacity of all the high-pressure 
pumps is 10.5 mgd. at 150-psi. pres- 
sure, 

It might be interesting to note that 


some of the peak loads are due to sud- | 


den summer showers which send thou- 
sands of people home from the beaches 
at the same time. They take baths or 
showers, thereby creating a sudden de- 
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mand for water that must be met by 
the pumps. The operators have always 
been alert to the varying demands, and 
handle these peak load conditions most 
capably. 


H. T. Critchlow 


Director and Chief Engr., Dept. of Con- 
servation and Economic Development, 
Div. of Water Policy and Supply, Tren- 
ton, N.J. 


New Jersey has a coastline of 125 
miles on the Atlantic Ocean, between 
Atlantic Highlands on the north and 
Cape May on the south. This coast- 
line has an almost continuous strip of 
white sand beaches, making it an ideal 
vacation area. Along it are 81 munici- 
palities supplied by 52 separate water 
supply systems. The two largest sys- . 
tems obtain their water supply from a 
combination of surface streams and ar- 
tesian wells. The rest depend upon 
deep wells for their water. The aver- 
age consumption for all of the systems 
in 1950 was 40.36 mgd. The maxi- 
mum monthly consumption was 65.66 
mgd. during August, about 63 per cent 
above the annual average. The per- 
manent population of this territory is 
317,190 while the maximum summer 
population is estimated at 946,410—a 
threefold increase. 

Fourteen of the water systems use 
1 mgd. or more each, with an annual 
average of 31.80 mgd. in 1950 and a 
maximum month (July) of 53.14 mgd., 
which is approximately 67 per cent 
above the annual average. A few com- 
ments are made on some of the larger 
water systems shown in Table 1. 


Atlantic City 


The water works system for At- 
lantic City obtains its supply from deep 
wells and a surface reservoir on Abse- 
con Creek, located six miles west of 
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the city, near Pleasantville. The aver- 
age annual consumption in 1950 was 
10.56 mgd., with 17.1 mgd. in the max- 
imum month (August), or an increase 
of 61 per cent. Consumption based 
upon the permanent population of 61,- 
642, is 170 gpcd.; based upon the 
maximum population of 125,000, it is 
136 gpcd. During certain weekends, 
the consumption and the population 
may be twice these amounts. 

It should be mentioned that a num- 
ber of the large hotels in Atlantic City 
and vicinity (approximately eighteen ) 
obtain their water from private wells, 
tapping the so-called 800-ft. Atlantic 
City horizon on the beach. The pro- 
duction of these wells is about 14 mgd. 
during the summer and approximately 
6 mgd. during the winter. These 


. amounts are taken in addition to the 


water obtained from the municipal wa- 
ter supply systems. 


Monmouth Consolidated Water Co. 


The Monmouth Consolidated Water 
Co. supplies 21 municipalities along the 
north Jersey coast, between Long 
Branch and Ocean Grove. The prin- 
cipal source is a reservoir on Swim- 
ming River near Red Bank. This sup- 
ply is supplemented by deep wells at 
the southern part of the territory 
served. The average annual consump- 
tion in 1950 was 8.08 mgd., with a 
maximum monthly consumption of 
12.26 mgd. in July, representing an 
increase of 52 per cent. Consumption 
based upon the permanent population 
of 97,200 is 83 gpcd.; based on the 
summer population of 199,800, it is 
61.3 gped. 


Asbury Park 


The Asbury Park water system sup- 
plies only the portion of the city east 
of the Long Branch Railroad—ap- 
proximately one-half. The western 
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portion is supplied by a private water 
company. The municipal plant obtains 
its water from wells that are approxi- 
mately 1,100 ft. deep. The average 
annual consumption in 1950 was 1.85 
mgd., with a maximum monthly con- 
sumption in July of 2.92 mgd., or an 
increase of 58 per cent. Consumption 
based on the permanent population of 
8,000 is 231 gped.; based on the sum- 
mer population of 50,000, it is 58 gped. 


City of Wildwood 


The city of Wildwood obtains its 
supply from deep wells, some of which 
are on the mainland about five miles 
west of the city, and others on the 
beach within the city. The average 
annual consumption was 1.64 mgd. in 
1950, with a maximum monthly con- 
sumption of 4.14 mgd. in July, or an 
increase of 152 per cent. Consumption 
based upon the permanent population 
of 14,000 is 117 gped.; based upon the 
maximum summer population of 150,- 
000, it is 27.5 gped. 


Cape May 


The city of Cape May obtains its 
water supply from deep wells within 
and just to the northwest of the city. 
The annual average consumption was 
1.03 mgd. in 1950, with a maximum 
monthly consumption of 1.86 mgd. in 
July, or an increase of 81 per cent. 
Consumption based upon the perma- 
nent population of 3,500 is 294 gpcd. ; 
based upon the maximum summer 
population of 8,000 it is 233 gpcd. 


Ocean City Water Service Co. 


The Ocean City Water Service Co. 
obtains its supply from wells in the 
800-ft. Atlantic City horizon within the 
city. The average annual consump- 
tion in 1950 was 1.04 mgd., with a 
maximum monthly consumption of 2.73 
mgd., or an increase of 152 per cent. 
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Consumption based upon the perma- 
nent population of 6,000 is 173 gpcd.; 
based upon the maximum summer 
population of 80,000, it is 34.2 gped. 


Summary 


It is noted that the water supply 
systems supplying the New Jersey 
cities on the Atlantic coast have their 
peak demands in July and August. 
The largest increase in summer con- 
sumption occurs in cities which are 
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pumps. The only storage facilities 
other than standpipes, which are com- 
mon to all of the systems as balancing 
reservoirs, are the surface reservoirs 
for Atlantic City and the Monmouth 
Consolidated Water Co. ° 

Salt water contamination is another 
problem faced by water supplies in 
coastal areas. New Jersey has legis- 
lation directed toward the control of 
diversion in certain parts of the state 
where excessive use may endanger the 
available subsurface supply by over- 


TABLE 1 
Seashore Consumption 


Annual 
Supply 
med. 


Max. Month 
Ratio 
Max. Month to 
Ann. Avg. 
per cent 


Aug. 
med. 


Asbury Park 

Atlantic City 

Belmar 

Cape May (City) 

Keansburg 

Margate 

Monmouth Consolidated Water 
Co. 8.08 

Ocean City 1.04 

Point Pleasant and Beach 0.98 

Red Bank 1.32 

Seaside 0.65 

Ventnor 1.18 

Wildwood 1.64 


1.85 
10.58 
1.33 
1.03 
1.04 
1.07 


158 
17.10 161 
150 
181 
167 
192 


152 
252 
175 
126 
229 
176 
252 


almost entirely of the resort type, such 
as Asbury Park, Wildwood and Ocean 
City. The ratio of peak to average 
demand is less for the larger systems, 
like that of Atlantic City and the Mon- 
mouth Consolidated Water Co., re- 
flecting the demands of business and 
industrial development throughout the 
year. 

All of the systems depend upon 
pumping stations to deliver the water 
from the source of supply into the dis- 
tribution system. This situation re- 
quires considerable reserve capacity in 


draft or intrusion of salt water. These 
dangers may be increased by the surge 
created in water-bearing formations 
near the coast by peak seasonal de- 
mands in resort areas. 


By Alfred H. Fletcher 


Director, Div. of Environmental San., 
New Jersey State Dept. of Health, Tren- 
ton, N.J. 


In preparation for a discussion of 
this paper, the New Jersey State Dept. 
of Health made a survey of approxi- 


July 
med. 
| 
1.86 
1.74 
F 
12.26 
2.73 
1.72 
a 1.48 
4.14 a 
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the problems of water quantity and 


mately fifteen summer resort munici- 
palities along the Atlantic coast of the 
state. This survey represents a sum- 
mer population of more than 1,500,000 
people, including Atlantic City. The 
survey shows that more than one-half 
of these municipalities are exceeding 
the safe yield of the wells which supply 
their water. 

The overall estimated peak summer 
population is almost five times the win- 
ter population, although the overall 
water consumption during the summer 
months is only approximately twice 
that of the winter season. All of these 
water supplies are supervised by op- 
erators licensed by the State Dept. of 
Health. 


Gearing Operations 


With such wide variations in water 
consumption between the winter and 
summer seasons, it might be expected 
that some communities would gear their 
plant operation, to the nine-month 
winter season rather than to the three- 
month summer season. This, how- 


' ever, is not true, partially because of 


a New Jersey law requiring all water 
works operators to be licensed, and 
partially because of the close control 
exercised in past years over the public 
water supplies by the state department 
of health. 

The bacteriological samples taken on 
a quarterly basis each year are satis- 
factory. It is not possible to separate 
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water quality when dealing with safety 
and public health. It is the responsi- 
bility of the health department to pre- 
vent the contamination of a supply 
while using an emergency source of 
water on a temporary basis and when 
operating with a shortage. Such con- 
ditions may be responsible for back 
siphonage caused by failures in pres- 
sure and also create acute problems in 
homes and apartments that cannot and 
must not be tolerated. 

The state department of health plans 
to give special consideration to those 
cities that have experienced shortages 
in past summers, as well as to those 
municipalities which are exceeding their 
safe yield. Municipalities may be or- 
dered to increase their well capacities 
whenever shortages or marked reduc- 
tions in pressures are found to exist 
because of insufficient capacities. 


Orders of Necessity 


Laws of the state of New Jersey 
grant the health department authority 
to issue Orders of Necessity. to permit 
municipalities to exceed their bonded 
debt limits so that they may finance 
necessary improvements for the protec- 
tion of public health. Not only can the 
department order a municipality with 
an inadequate water supply to correct 
this condition, but it can grant such a 
municipality an Order of Necessity 
which will authorize the fund-raising 
activities necessary to finance the re- 
quired improvements. 
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Meter Reading and Commercial Department 
Operation 


By Kenneth K. King 


A paper presented on April 30, 1951, at the Annual Conference, Miami, 
by Kenneth K. King, Director of Public Works, Phoenix, Ariz. 


N managing utility operations it is 

often desirable to conduct an audit 
or critical examination of operations to 
ascertain whether they are being con- 
ducted efficiently and whether services 
are being performed in accordance with 
standards in other cities. Many of 
these standards of service and unit 
costs of operation are unfortunately not 
readily available for comparison and 
this important phase of management is 
therefore overlooked. 

It was the purpose of this study to: 
[1] collect and tabulate information 
and cost data on meter reading and 
commercial operations of the water de- 
partments in cities of the United States 
having 1950 populations between 80,000 
and 220,000; [2] draw comparisons 
among three groups of cities—north- 
ern cities, southern cities and cities 
having combined utility operations of 
water and electricity or water and gas; 
and [3] compare the 1950 data with 
similar information collected in 1940, 
to show trends in operations and chang- 
ing costs. 

Rising costs make it necessary to 
conduct all utility operations as effi- 
ciently as possible to maintain high 
standards of service within the limits 
of financial appropriations. A constant 
search for methods of cutting overhead 
and improving operations must conse- 
quently be undertaken. Many factors 
of efficiency and management are ap- 
parent in Tables 1-4. 


Sources of Data and Procedure 


A similar report (1), gave data for 
the year 1940, and the same techniques 
were employed in assembling and pre- 
senting the data for this 1950 report 
to enable direct comparison with the 
1940 information. 

When questionnaires were mailed, 
information was not available from the 
1950 census providing complete cover- 


age of all cities in the 80,000—220,000 


. population group. Questionnaires were 


therefore sent to 96 cities that were 
assumed to fall within the group, al- 
though large population increases raised 
some of the cities out of the selected 
class and undoubtedly placed other 
cities that were not polled within the 
class. Information was received from 
71 cities, and 54 were found to fall 
within the limits of population selected 
for study. The 1940 report was based 
on data obtained from 47 cities for 
meter reading costs and 37 cities 
for commercial department expenses. 
Most of the cities included in 1940 are 
also studied in this investigation. 

Variations in organization and man- 
agement made it difficult for many cities 
to answer the questionnaire completely. 
Some information was therefore not 
supplied, resulting in blank spaces in 
the tables. There are probably also 
some errors in the tabulated figures be- 
cause of incorrect interpretation of the 
information given, as it was sometimes 
indefinite. 


ah 
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TABLE 1—Commercial 


Active Services Annual Cost—$ 
Employees 
Suburbs Total Metered Per 


Northern Cities 
Allentown, Pa. 110,000 26,520 2,155 38,556 7 1.45 0.350 


62,530 


3. Des Moines, Iowa 194,523 47,860 47,655 134,234 26 2.81 0.690 
4. Binghamton, N.Y. 81,132 14,340 14,340 31,910 11 2.23 0.393 
5. Evansville, Ind. 150,000 34,000 34,000 34,000 -— 1.00 0.227 
6. Fall River, Mass. 125,000 14,200 14,050 — — — — 
7. Flint, Mich. 165,000 42,466 42,466 64,004 — 1.51 0.388 
8. Grand Rapids, Mich. 180,000 45,077 44,582 -- — — - 

9. Harrisburg, Pa. 150,000 24,744 24,682 _ — —_ -- 
10. Lansing, Mich. 1.7 


. Lowell, Mass. 


12. Manchester, N.H. 85,000 14,300 14,000 25,300 -= 1.78 0.297 
13. New Bedford, Mass. 125,000 18,300 18,000 39,000 15 2.13 | 0.312 
14. Newton, Mass. 81,376 21,383 | -- 
15. Niagara Falls, N.Y. 110,000 19,000 19,000 -- — — 
16. Pawtucket, R.I. 130,000 22,511 22,189 } 
17. Quincy, Mass. 83,093 18,296 18,162 - 
18. Reading, Pa. 130,667 28,158 28,158 — - -- } - 
19. Rockford, Ill. 85,000 23,000 23,000 - 
: » 20. Saginaw, Mich. 150,000 23,088 23,088 21,500 8 | 0.93 | 0.143 
i 21. Salt Lake City, Utah 204,800 47,688 45,688 69,866 - 1.47 | 0.341 
: . Schenectady, N.Y. 102,452 20,197 1,039 87,519 -- | 4.33 | 5 


. Sioux City, Iowa 90,000 21,000 21,000 _ _ — | - 
. South Bend, Ind. 115,000 32,750 - . 


. Spokane, Wash. 187,072 44,140 44,140 69,850 23 1.59 | 0.374 


26. Springfield, Ohio 94,000 18,517 18,517 - 
27. St. Joseph, Mo. 82,500 20,600 14,900 — 
i . Trenton, N.J. 192,930 41,026 19,840 45,477 - 11 | 0.235 


. Troy, N.Y. 85,000 15,000 225 -- 
i 30. Utica, N.Y. 135,000 24,000 23,893 54,457 — 2.26 0.403 
4 31. Worcester, Mass. 205,600 30,000 30,000 48,000 _— 1.60 0.234 
32. Yonkers, N.Y. 145,000 22,000 22,000 


. Youngstown, Ohio 185,000 39,715 39,643 - -— —_ _ 
862,435* 


4,332,224 794,427 865,304* 


TOTAL 


; 1950 Avg. 131,280 26,950 24,087 54,082 14.4 1.87 0.381 
1940 Avg. 142,025 27,394 24,953 42,015 20 1.55 0.296 


Southern Cities 


34. Baton Rouge, La. 150,000 31,000 31,000 
35. Berkeley, Calif. 112,125 29,000 29,000 12 
36. Charleston, S.C. 135,000 19,689 19,581 
37. Charlotte, N.C. 140,000 34,921 34,921 92,394 31 
38. Chattanooga, Tenn. 215,000 39,495 39,495 74,505 31 1.89 0.346 
39. El Paso, Tex. 130,000 23,336 23,336 98,905 4.23 0.761 
40. Little Rock, Ark. 111,151 27,966 27,826 64,024 2.29 0.576 
41. Mobile, Ala. 150,000 30,481 30,389 
42. Montgomery, Ala. 130,000 23,000 20,856 29 
43. Pasadena, Calif. 127,860 35,849 35,849 78,682 2.19 0.616 
44. Phoenix, Ariz. 180,000 40,142 36,513 128,186 35 3.17 0.705 
4 45. Sacramento, Calif. 144,440 41,147 270 29,000 7 0.71 0.201 
: 46. Savannah, Ga. 150,000 29,000 29,000 
: 47. Shreveport, La. 168,000 30,600 29,600 
48. Tampa, -_ 175,000 40,707 40,707 
. Tulsa, O 51,251 $1,251 


TOTAL 2,431,476 527,584 715,688* 


1950 Avg. 151,967 32,974 29,975 89,461 28.6 2.49 0.558 
1940 Avg. 152,762 29,591 29,195 49,069 27 1.66 0.321 


479,594 


Cities With Combined Water 
and Gas or Elec. Utils. 
50. Austin, Tex. 150,000 33,902 33,902 
51. Duluth, Minn. 110,000 22,255 22,255 


52. Fort Wayne, Ind. 


| 
ion 
132.779 15,000 15,000 
23 
24 
} 
25 
Q* 
‘ 
| | 
200* | 17.40* 3.908* 
180,000 36,831 | 36,825 122,498 3.33 0.680 ie 
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Sept. 1951 METER READING 


Department Data 


Delinquency Penalty 


Acctg. 
System 


Rigid 
Shutoff 


Ledger 33,565 Letter-Flat 
Card-Meter 
Combination Card 

Letter 

Letter & Card 
Letter & Hand 


= 


Combination 
Ledger . Yes—10% 


Combination Letter No 

Card J . Letter & Hand | Yes—20¢ 
Combination 3, J Letter Yes—50¢ 
Letter Ves—20¢ 
Hand Yes—10% 
Letter No 
Combination 37,000 Letter 
AS Hand 
Card & Ledger 5, Card 
Combination Card 
Stub i Card No 

Card Letter VYes—*4% per 
Mont 


w 


Ledger Letter 
Ledger 3, Letter Yes—10% to $3; 


3% thereafter 
Ledger Letter No 
Combination Letter No 
Stub * Card No 
Ledger & Card . 4 Letter s—Loss of 


Letter 


Card 
Combination . ‘ Card & Hand 
Ledger ‘ Letter ‘ No 

Ledger Card Ves—10% 


55% Ledger | 2,880,541* 9% Hand 27% Yes 
45% Stub 91% Mail 32% No 55% No | 73% No 
90,01 


55% Ledger 103,936 14% Hand 61% No 65% No 67% No 
45% Stub 86% Mail 39% Yes 35% Yes | 33% Yes 


Stub 
Combination 
Combination 
Card 

Stub 

Card 

Stub 

Ledger 

Stub 

Stub 

Ledger 

Card 

Stub 
Combination 
S 


Card 

561,273 Letter& Hand Yes—5% 

28% Ledger | 4,648,643*| 1. 12.5% Hand 624% Yes | 19% Yes 

72% Stub nine 87.5% Mail 60% No 374% No | 81% No 
2,046 

40% Ledger 293,416 X 35% Hand 20% No 20% No 80% No 

60% Stub 65% Mail 80% Yes 80% Yes | 20% Yes 


Stub . Hand Yes—$1.00 
Stub Letter No 
Stub Letter No 
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| Cost per Deliv. for Delin- 
Bill—$ Method | Prompt- quent 
Assessment | | ness per cent 
Yes—5% No Yes—25% 
ee No No No : 
Yes Ves No ; 
ce No No No 
Ledger 58,000 Letter Yes—10% No No 
bee Ledger 180,000 0.355 Card Ves—10% Yes No | 
Pie | Ledger 176,206 Card Yes—10% Yes No 

Yes No 
1 Yes Yes—1/i1 
| of gross 
| 11] No Yes—5% 
12 | No No 
13 | Yes No 
14] No No 
15 | No Yes—10% 
16 | No No 
17 No No 
18 | Ves No 
19 No Yes—5% 
20 Yes No 1 
21 Yes No 
22 | No No 
oa 23 No No 1 q 

24 | No No 1 
25 | No No 9 
26 Yes No 
27 No No 0.97 
28 Yes VYes—10% | None 
29 | Ledger 60,900 Ve Yes No 8 : 
31 1 
32 20 
34 375,000 Card No Yes Yes—10% | 2.9 
35 171,734 Letter No No No 
36 | 88,000 Card Yes—$1.00 Yes No 
Bi, 37 | 385,212 Card Yes—$1.00 Yes No 5 yg 
sie 38 | 172,875 0.431 Card No No No 6 ig 
ree 39 | 280,032 0.353 Card No No No 30 _ 
40 326,629 0.196 | Card Ves—10% Ves No 
ames! 41 | 360,000 Card Yes—$1.00 Yes No 10 
42 | 275,000 Card Yes—$.50 Yes No 25 
ie 43 | 228,888 | 0.343 | Letter No Yes No 1 a 
iis 44 495,000 0.257 | Card& Hand | Yes—$1.00 No No 15 ‘Se 
45 | 581,000 0.060 Card No No No 5 
a 46 | | 348,000 Card No Yes No — . 
47 | Hand | No No No 
49 | 40 
| 
50 Yes No .25 
31 Yes No 
sale 52 | No - |No 23 


Glendale, Calif. 
Kansas City, Kan. 
Lincoln, Neb. 


| 


| 


Pop. 
Incl. 


| 
| 
Suburbs | 
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TABLE 1— 


Active Services 


Total 


Metered 


Coml. Ex- 


Annual Cost—$ 


25,248 
31,576 
24,985 


25,000 
31,576 
24,985 


pense—§ Employees 
76,571 16 
62,399 31 


Per Active | Per Person 
Service Served 
3.03 0.803 
2.50 0.567 


TOTAL 


1950 Avg. 
1940 Avg. 


805,398 


134,233 
145,483 


174,797 


29,133 
31,573 


174,543 


29,090 
29,783 


26 
8 


48,410 


1,468* 


7,156 


8.86* 2.050* 


0.683 
0.332 


2.95 
1.62 


TOTAL, ALL CITIES 


1950 Avg. 
1940 Avg. 


7,569,098* 


137,620 
145,768 


1,564,816* 
28,978 


1,448,564* 


26,338 
27,274 


1,84 


6 
4 


2,460* 


8,239 
5,477 


362.5* 


56.12* 12.047* 


0.463 
0.312 


2.16 
1.57 


* Not all cities used’ 


TABLE 2—Meter 


Active Services 


Readings per Year 


Sutsusbe eri eaders Per 
Total Metered Total Render 
Northern Cities 
1. Allentown, Pa. 110,000 26,520 2,155 M,Q 1 9,860 9,860 
2. Binghamton, N.Y. 81,132 14,340 14,340 M, B,S,A 3 41,612 13,870 
3. Canton, Ohio 130,000 32,010 32,010 M,Q 5 140,000 8,000 
4. Des Moines, lowa 194,523 47,860 47,655 M,Q 7 200,000 28,600 
5. Evansville, Ind. 150,000 34,000 4, M,Q 10 136,000 13,600 
6. Fall River, Mass. 125,000 14,200 14,050 M 10 56,000 5,600 
7. Flint, Mich. 165,000 42,466 42,466 M,Q 5 180,000 36,000 
8. Grand Rapids, Mich. 180,000 45,077 44,582 M,QO 9 168,000 18,640 
9. Harrisburg, Pa. 150,000 24,744 24,682 M,Q 5 125,000 25,000 
10. Lansing, Mich. 109,300 22,932 22,932 M,Q 3 93,918 31,310 
11. Lowell, Mass. 132,779 15,000 15,000 M,Q 7 60,000 8,570 
12. Manchester, N.H. 85,000 14,300 14,000 M,Q t 58,000 14,500 
13. New Bedford, Mass. 125,000 18,300 18,000 M 10 210,000 21,000 
14. Newton, Mass. 81,376 — 21,383 | Q 4 39,500 9,875 
15. Niagara Falls, N.Y. 110,000 19,000 19,000 5 5 76,000 15,200 
16. Pawtucket, R.I. 130,000 22,511 22,189 9 ,000 10,000 
17. Quincy, Mass. 83,093 18,296 18,162 Q 5 — _ 
18. Reading, Pa. 130,667 28,158 28,158 M,Q 6 128,784 21,460 
19. Rockford, Il. 85,000 23,000 3,000 Q 1.5 2,000 61,300 
20. Saginaw, Mich. 150,000 23,088 23,088 MS 3 110,000 36,700 
21. Salt Lake C ae a 204,800 47,688 45,688 M, 5 189,602 37,920 
22. Schenectady, N 102,452 20,197 1,039 M,S 1 2,918 2,918 
23. Sioux City, Fl 90,000 J 21,000 M,S 4 75,000 18,750 
24. South Bend, Ind. 115,000 32,750 32,750 M,Q 7 133,200 19,000 
25. Spokane, Wash. 187,072 44,140 44,140 Mt 6.5 161,806 24,900 
26. Springfield, Ohio J 18,517 18,517 M,Q 4 ,000 13,500 
27. St. Joseph, Mo. 82,500 20,600 4, M,Q 2 60,000 30,000 
28. Trenton, N.J. 192,930 41,026 19,840 M,Q 13 80,000 6,150 
29. Troy, N.Y. 85,000 15,000 225 M,Q 1 900 900 
30. Utica, N.Y. 135,000 24,000 23,893 Q 5 85,000 17,000 
31. Worcester, Masy 205,600 30,000 30, B 9 190,000 21,100 
32. Yonkers, N.Y. 145,000 22,000 22,000 Ss 10 44,000 4,400 
33. Youngstown, Ohio 185,000 39,715 39,643 M,Q 10 168,000 16,800 
TOTAL 4,332,224 862,435t 794,427 ey 190 3,801,100f 622,423t 
QO 66% 
1950 Avg. 131,280 26,950 24,087 ee 5.76 118,790 19,450 
1940 Avg. 142,105 28,082 24,310 M8%,Q032% 5.25 110,582 24,751 
M 2% 
M 
B 
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Sept. 1951 METER READING 


Continued 


Delinquency Penalty 


Acctg. No. of | Cost per Deliv. 


System Bill—$ Method 


Assessment 


324,000 0.237 | Letter & Hand | No 
378,912 ar Yes—5% 
106,360 0.587 | Letter & Hand | No 


17% Ledger | 1,883,332 1.130* | 33% Hand 35% Yes 83% Yes 
83% Stub Bie 67% Mail 67% No 17% No 
13, 


50% Ledger 288,600 44% Hand 44% No 50% No 
50°, Stub 56% Mail 56% Yes 50% Yes 


43% Ledger 9,412,516* 14% Hand 60% Yes 55% Yes | 22% Yes 
57% Stub 86% Mail 40% No 45% No 78% No* 
181,010 
50% Ledger 200,065 25% Hand 49% No 51% No 78% No 
50% Stub 75% Mail 51% Yes 49% Yes | 22% Yes 


100% No 


t Thirty days, 17 per cent; older, 3 per cent. 


Reading Data 


Reader Cost—dollars Proportion of Meters—per cent 
Annual Sal. Bearer of 


Readere—$ Annual per Avg. per Customer In In Out- Rapelr Costs 
Reading Owned Basements | side Boxes 


N 

a 


uw 


1 
2 
3 
4 
5 
6 
7 
8 
9 


j 


— 


Dept. 
Dept. to 
Dept. 


Dept. 
Dept. to 
De 


Dept. to 
Dept. 

Dept. to 1” 
Dept.§ 


= 
cornu 


24.889} 
15,876 801 , 97% Dept. 
8,392 345 d 88% Dept. 
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7 

| 
Discount Amt. 
Rigid Prompt- quent 
Shutoff ness per cent 
re 53 | Ledger Yes No a 
54 | Card Yes No 7 
es 55 | Card Yes No 20 
= 100% No 
| 
2,608 1.210 0.265 Dept.§ : 
8,685 0.605 0.209 Dept. to 4 
13,620 0.426 0.097 | 
18,587 0.391 0.093 Dept. 
eae 31,200 0.918 0.229 10 Dept. ; 
25,000 1.780 0.447 100 Dept. 
15,619 0.368 0.087 99.5 Dept. 
Ae 20,717 0.464 0.123 90 Dept.§ 
et 13,651 0.552 0.109 100 Dept. to 1’§ 

bs 10 9,881 0.432 0.105 — Dept.§ jo 
11 19,017 1.268 0.317 Dept. to 
12 11,648 0.832 0.201 Dept.§ 
13 22,500 1.250 0.107 Both]| 

14 12,000 0.561 0.304 Dept.§ 
15 15,500 0.815 0.204 Dept. to 1’’§ 
Be 16 18,720 0.843 0.208 Dept.§ — 
17 14,100 0.777 Dept. 
a 18 16,136 0.573 0.125 — 
Bee 20 8,750 0.379 0.080 Wea 
21 13,800 0.302 0.073 
ae 22 3,050 2.930 1.045 
a 23 10,035 0.478 0.134 a 
24 18,480 0.563 0.137 Dept. 
: 25 21,420 0.486 0.133 Dept. te 

26 11,760 0.635 0.159 Dept. 

27 5,200 0.349 0.087 Dept. 
28 21,930 1.104 0.219 Dept.§ 
29 2,200 9.7609 2.4424 
30 15,400 0.643 0.181 95 
31 26,832 0.895 0.141 100 99 
ee. 32 27,000 1.227 0.613 100 90 
ae 33 33,000 0.833 0.197 100 100 ; 
5 
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Active Services 


Metered 


Reading 
Period* 


Southern Cities 


. Baton Rouge, La. 

. Berkeley, Calif. 

. Charleston, S.C. 

. Churlotte, N.C. 

. Chattanooga, Tenn. 

. El Paso, Tex. 

. Little Rock, Ark. 
Mobile, Ala. 

. Montgomery, Ala. 

. Pasadena, Calif. 

. Phoenix, Ariz. 

. Sacramento, Calif. 

. Savannah, Ga. 

. Shreveport, La. 

. Tampa, Fla. 

. Tulsa, Okla. 


TOTAL 


1950 Avg. 
1940 Avg. 


No. of 
Readers 


Jour. AWWA 


TABLE 2— 


Readings per Year 


Total 


Per 
Reader 


375,000 


561,273 


2,431,476 


151,967 
145,306.84 


Cities With Combined Water 


and Gas or Elec. Utils. 


. Austin, Tex. 

. Duluth, Minn. 

. Fort Wayne, Ind. 

. Glendale, Calif. 

54. Kansas City, Kan. 
. Lincoln, Neb. 


527,584 


32,974 
28,583 


33,902 
22,255 
36,831 
25,248 
31,576 
24,985 


479,594 


29,975 
27,415 


TOTAL 
1950 Avg. 
1940 Avg. 


134,233 
145,484 


174,797 
29,133 
31,573 


174,543 
29,090 
29,783 


| 


4,736,975} 


315,798 
287,226 


407,000 
593,652 
442,000 
378,912 
110,750 


1,932,314 
386,463 
263,240 


TOTAL, ALL CITIES 


1950 Avg., all cities 
1940 Avg. 


7,569,098f 


137,620 
143,638 


1,564,816t 


28,978 
28,878 


1,448,564 


26,338 
26,217 


~ 
w 


= 
N 
ass 


| 


i) 


10,470,389 


201,353 
188,674 


1,656,018} 


32,471 
39,940 


* Denoted by M—monthly, B—bimonthly, Q—quarterly, S—semiannually, A—annually. 
+ Also every four months. 
t Not all cities included. 


Commercial Department Data 


The average commercial department 
expenses of southern cities and cities 
with combined utilities are considerably 
more than those of northern cities. 
This condition is contrary to the find- 
ings of the 1940 survey, in which the 
three groups varied little. The aver- 
age for all cities is 50 per cent higher 
than in 1940. The same relationships 
were found for costs per active service, 


which show a 37 per cent increase, and 
for costs per person served, which show 
a 49 per cent increase. 

The average expense per bill varies 
greatly. The billing periods in the 
North are such that less than one-third 
as many bills are sent as in the other 
two groups. This situation accounts 
for the lower average commercial de- 
partment expenses in the North. It 
does not follow, however, that average 
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Suburbs 
Tt! | 6h 
34 150,000 31,000 31,000 | 4 93,770 
35 112,125 29,000 29,000 | 
3¢ 135,000 19,689 19\581 Q 3 89,700 29,900 
37 140.000 34.921 34.921 | = 419,052 41,905 wears: 
38 215,000 39,495 39,495 | Q 171,710 42,927 Seay 
39 130,000 23,336 23,336 280,032 70,008 mas 
« 111,151 27,966 27:826 | 343,272 | 114,424 
41 150,000 30,481 30,389 360,000 30,000 
42 130,000 23,000 20.856 250,272 50.054 eae 
43 127,860 35,849 35,849 B s | 223.740 89,300 Mien? 
44 180,000 40,142 36.513 456,000 50,667 ners: 
45 144.440 41,147 270 3.240 3,240 a 
46 150,000 29,000 29,000 348,000 24,900 ee 
; 47 168,000 30,600 29'600 367,200 73,440 
48 175,000 40,707 40,707 488,484 69.783 
49 212.900 51,251 51,251 56,127 
— 80% 93.5¢ | 840,445} 
B 7% 6.23 56,030 ee 
4 | Q 1S% ie 
i 150,000 33,902 4 101,750 : a 
110,000 22.255 | 14 42/300 
: 180,000 36,825 24 18,400 
95,398 25,000 6 
110,000 24.985 3.6 30,700 ee 
805,398 | % | 51.6t 193,150 
17% 
16% 10.32 | 48,287 
| | 
ig © 
5.3 
i 


Sept. 195i 


Continued 


METER READING 


Reader Cost—dollars 
Annual Sal. 


Proportion of Meters—per cent 
Bearer of 


Readers—$ 


Annual per 
Service 


Avg. per 
Reading 


Customer 
Owned 


In Out- Repair Costs 


side Boxes 


In 


n Basements 


2832/1831 | | 
AD 


° 
a 


Dept. 
Dept. to 1” 
Dept. 
Dept. 
Dept. 


_ cco], 


cc 


191,629} 


15,969 
7,256 


~ 
++ 


N 


100% Dept. 
90% Dept. 


~ 
= 
N 


10,320 
37,800 est. 
7,000 


19,224 
8,480 


BSolco 


Consumer 


112,824t 
22,565 
9,912 


83% Dept. 
17% Consumer 
85% Dept. 


812,499} 


16,582 
8,369 


97% Dept. 

, Consumer 
88% Dept. 
12% Consumer 


Not included in totals. 


costs per bill are equalized, as the aver- 
age cost in northern cities is twice that 
of southern cities and 45 per cent 
greater than in the cities having com- 
bined utilities. Practically the same 
relationships existed in 1940, although 
the average cost per bill for all cities 
has risen 110 per cent since then. 

The trend over the ten-year period 
indicates that mail delivery is more 
widely used than hand delivery of bills. 


Costs borne by department except if meters are damaged through user's fault. 
Customer if customer-owned; department$§ if city-owned. 


In 1940, 25 per cent of the deliveries 
were made by hand and 75 per cent of 
them by mail, whereas in 1950, only 14 
per cent of the deliveries were made 
by hand. 

Use of stub and ledger systems was 
equal in 1940, but in 1950 the use of 
stub systems was more popular, with 
57 per cent of the systems using them. 

As in 1940, the proportion of delin- 
quency did not seem to be correlated 
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36 100 Dept-§ 

37 23,316 0.668 1 100 Dept. 
Pe 38 13,079 0.331 100 Dept. 
cee 40 6,000 0.216 25 99.75 Dept. 
ee 41 28,308 0.930 100 Dept. : 
anes 42 9,900 est. 0.475 99 Dept. ee 
43 8,310 0.231 100 Dept.§ 
ae 44 27,000 0.739 97.5 Dept. 
45 3,252 12.0204 
46 17,736 0.612 100 
ato 47 13,020 0.439 100 
ie 48 | 16,968 0.417 100 . 
49 24,740 0.483 99.9 
0.504 0.048 99.8% | 
> 308 ons | | q 
50 0.305 0.025 0 100 Dept. 
51 1.700 0.064 100 0 Dept.§ 
ia 52 1.006 0.084 95 5 Dept. ee 
53 0.769 0 100 Dept. 
54 | 72 28 Dept. to 
55 0.339 0.077 90-95 5-10 
4.119t 0.250t 
332 038 58% 42% i 
0.723 0.160 17.2% 51% 49% 

es 319 044 30.5 54.5% 45.5% 

a 


with the severity of regulations—that 
is, whether a rigid shutoff rule existed 
or a penalty or discount was applied. 


Meter Reading Data 


The proportion of active services 


which are metered has changed very 
little since 1940. In 1940 it was found 
that 93 per cent of the active services 
were metered, whereas in 1950 only 91 
per cent were metered. A larger sam- 
ple was used in the latter survey. 

The average cost per meter reading 
is perhaps the best single index among 
the tabulations. The current average is 
16¢ compared with 4.4¢ in 1940. The 
northern cities were 34 per cent higher, 
the southern cities 70 per cent lower, 
and the cities of combined utilities 60 
per cent lower than the average. The 
average cost per meter reading is con- 
siderably less in the South than in the 
North. This situation is to be expected 
because of the greater accessibility of 
meters in warm climates, where meters 
are in outside boxes. 

As in 1940 salaries have no apparent 
relation to locality, although they are 
slightly higher in the northern cities. 
The average salary of meter readers is 
$218 per month compared with $130 
per month in 1940. 

The tabulations take no account of 
the many collateral duties of meter 
readers, such as inspecting, collecting 
and turning services off and on. A 
wide variation in the number of read- 
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ings per year per reader is also shown. 
The readers in several cities make more 
than 100,000 readings per year, 
whereas others make 5,000-10,000 per 
year. It is obvious that the large- 
volume readers do nothing but read 
meters, whereas the others perform 
other duties. Some account probably 
should have been taken of the popula- 
tion density, as the statistics on meter 
readings indicate higher costs in cities 
with lower densities. 

In 1940 meters were 30.5 per cent 
customer-owned. This proportion of 
customer-owner meters has been re- 
duced considerably, to 17.2 per cent in 
1950. The number of meters in base- 
ments has declined slightly, from 54.4 
to 51 per cent since 1940. In 1940, 
88 per cent of the departments bore 
the cost of meter repairs, whereas in 
1950 this figure was 97 per cent. Most 
of the departments, however, did charge 
the customer when damage was not 
due to normal use. 
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Drawing Water From a Dune Area 
By Pieter C. Lindenbergh 


A contribution to the Journal by Pieter C. Lindenbergh, Director of 
Water Works, Leyden, Netherlands. 


OURCES of the Leyden Dunewa- 
ter Co. are situated in the ridge of 
dunes that stretches along the coast of 
the North Sea in the Netherlands. 
Space does not permit a thorough 
discussion of the geologic background 
of the dunes, but mention of the more 
important phenomena concerning the 
genesis of these dunes is necessary— 
especially for the immediate area from 
which the water is being taken. 


Geologic Background 

Long ago a barrier of dune sand 
existed a little to the east of the present 
sand dunes which protect the country 
from inundation. Large stretches of 
the old ridge can still be found at sev- 
eral places. This barrier was originally 
flanked on both sides by salt water 
which was gradually displaced, on the 
land side, by fresh water from the 
rivers, mainly the Rhine. When the 
icecap which covered northern Europe 
approximately to the center of the Neth- 
erlands during the glacial age started 
to melt, the Rhine drained great quan- 
tities of this melted water and broke 
through the barrier. The area from 
which Leyden Dunewater Co. takes its 
water is the spot where the prehistoric 
breakthrough occurred. When the 
quantities of water to be drained off 
decreased, the mouth of the Rhine 
gradually filled up again. First the 
coarse sand settled down, then sand 
with ooze, and ultimately everything 
became covered with a layer of river 
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clay. This type of clay can also be 
found along the banks of the river 
further upstream. 

Approximately 5,000 years ago, be- 
cause of a rising of sea level, another 
breakthrough took place, forming the 
Straits of Dover, and large quantities 
of sand started to move along the coast. 
Sand dunes were again formed in the 
old mouth of the Rhine. These new 
dunes, are also in the area from whch 
the water is obtained for the Leyden 
Dunewater Co. They are thus divided 
horizontally into two parts by an al- 
most solid clay layer situated approxi- 
mately 1-2 m.* below average sea level. 


Hydrologic Background 

When the barrier rose above the 
salt water, rain started to fall on it. 
About 60 per cent of that fresh water 
penetrated through the sand until it 
reached the phreatic level—the salt 
water. Since fresh water is lighter than 
salt water, it floated on the salt water, 
and the sand prevented the mixing of 
the two. This action continued for cen- 
turies and a large supply of fresh water 
finally accumulated in the sand dunes. 
The fresh water penetrated until it 
reached a depth of 40h under the 
level of the salt water. 


* One meter equals 3.28 ft. 

+ The height of the fresh water level above 
the original salt water level in the center of 
the dunes is represented as h. This ratio is 
in consequence of the difference between the 
specific weight of fresh and salt water. 
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The hydrological situation is, how- 
ever, being influenced by the clay layer. 
This fact has great bearing upon the 
obtaining of the water. The water un- 
derneath the clay layer is called “deep 
water” while that from above is known 
as “upper water.” Only under ex- 
ceptional conditions can water be drawn 
from the deep water for domestic use. 
This became apparent even before lo- 
cal geological situation had been in- 
vestigated. Large quantities of deep 
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water were withdrawn regularly in imi- 
tation of other water procurement prac- 
tices, but most of the wells became over- 
salted. It was mainly because of this 
situation that the Netherlands Govern- 
ment Institute for Water Supply was 
requested to investigate. Orders were 
therefore given that the water supply 
for the Leyden Dunewater Co. had to 
be drawn from the upper water, and 
that deep water could be used only in 
emergencies. 


Irrigation of the Area 


The upper water comes directly from 
the rain with approximately 60 per 
cent of the rainfall benefiting it. The 
average rainfall and the available sand 
dune area are known exactly. It is 
therefore possible to calculate the max- 
imum capacity of the sources from 
which the water is to be taken. As an 
extension of the dune area was not pos- 
sible and the amount of water which 
would be available per year was not 
sufficient for the area to be supplied, 
the only conclusion which could be 
drawn was that the present sources of 
the company were unable to supply 
sufficient water for the area controlled 
by it for an unlimited time. Another 
source of supply was therefore neces- 
sary. Contrary to expectation, the 
solution of that problem was very diffi- 
cult and expensive in the Netherlands, 
a country which is so rich in water. 

The water in the canals and lakes of 
northern and southern Holland is too 
brackish and, generally speaking, too 
polluted to be used for drinking. The 
higher grounds to the east and the riv- 
ers are therefore the obvious sources. 
This solution, however, involves, apart 
from very high expense, several other 
important objections which can be left 
out of the present discussions. 


The company management looked in 
many directions for an economic solu- 
tion to its acute water shortage. The 
investigations disclosed that, in the 
winter, considerable quantities of wa- 
ter of an excellent quality flowed down 
to the foot of the sand dunes and from 
the sandy grounds, into the polder. 
It appeared possible to trap a large 
part of this water and to pump it back 
into the dunes. 


Legal Problems 


In addition to the technical diffi- 
culties, a legal problem arose. The 
owners of the lands upon which flower 
bulbs are grown contended that they 
were being injured by the removal of 
the water from the ground in which 
their plants grow. 

The owners of the land upon which 
the dunes were located also claimed 
damages as the contemplated project 
threatened the continuance of one of 
their practices. This practice had been 
removing the layer of sand, selling it 
and using the new, uncovered surface 
for the further growing of bulbs. The 
Leyden Dunewater Co. countered these 
claims with the contention that their 
sources of water were being impaired 
by the sand removal. 
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Negotiated Agreement 
The situation was finally resolved to 
the satisfaction of all parties by nego- 


tiation of an agreement which provided 
that : 


1. An area with a total surface of 
approximately 50 ha.,* consisting 
mainly of sand dune ground and partly 
of fields previously used for agricul- 
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be pumped into its sand dunes as is 
required to compensate it completely 
for the loss of water by the leveling of 
the ground. 


Irrigation Plan 
The company has taken this oppor- 
tunity to set up an irrigation plan for 


its dunes on a much more elaborate 
scale than was required to meet the 


(Drain Water From Grounds) 


Fig. 1. Profile of Dunes and Agricultural Land 


The water levels before and after excavation of the dune area are indicated. The 
canals and reclaimed agricultural lands are also shown. An additional storage of 


656,400 cu.m. of water was achieved in the area. 


The Amsterdam water level is taken 


as the average sea level. 


ture, will be leveled to approximately 
4 m. above average sea level, without 
opposition from the Leyden Dunewater 
Co. 

2. This area will be irrigated with 
water from the polder to a level of 3.60 
m. above average sea level. 

3. For the convenience of the Leyden 
Dunewater Co., as much water will 


* One hectare equals 2.47 acres. 


terms of the agreement. These irri- 
gation works are shown in Fig. 1. 
When drawing up its plans, the com- 
pany took into account the possibility 
of carrying out a series of observations 
on the irrigation of sand dunes. It 
was thought that they might lead to 
more efficient irrigation practices. 
Scientific tests and observations were 
carried out to supply data for the cal- 
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culations that were to be made. After 
the irrigation was begun, many obser- 
vations were also made to provide a 
continuous check on the quality of the 
irrigation water as it passed through 
the dune sand. From the tests and 
observations, the following principles 
were adopted for guidance in irrigation 
practice : 

1. To have sufficient storage ac- 
commodation for the water, it is es- 
sential that the area to be irrigated be 
wide and that its length be parallel 
with the wells or drainage canals from 
which the water is to be obtained. 
Preferably, the wells or canals should 
be on both sides of the area. The dis- 
tance from the surface to be irrigated 
to the drainage system should be great 
enough for the dune sand to retain the 
water. The irrigation water should 
reach the drainage system only through 
the dunes, in order to control the bac- 
teriological quality of the water. 

2. The area to be irrigated should be 
longitudinally traversed by a shallow, 
fairly wide irrigation canal. The bot- 
tom of the canal must be above the 
ground water level, making it possible 
to drain and clean the canal if necessary. 

3. The surface of the irrigation canal 
should be large enough to provide at 
least 24 sq.m. of infiltration area for 
each cubic meter of water produced 
daily, giving an infiltration rate of at 
least 0.4 cu.m.* per sq.m. per day. 

4. The water level in the canal must 
be temporarily increased to a level that 
will flood the overgrown little dune 
valleys entirely. This is necessary be- 
cause if ample supplies of good irriga- 
tion water are available, a large quan- 
tity should be brought into the dunes 
in a short time. 

5. It is desirable to have a small 
settling basin in which the water can 

* One cubic meter equals 264.17 gal. 
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be held after it has been pumped up and 
before being run into the irrigation 
canals. The water should not, however, 
be retained there fore more than a day 
or so to prevent growth of algae. 

6. It is advisable to have several ir- 
rigation canals so that, if necessary, 
operation of one or more canals can be 
suspended for cleaning or other reasons. 

7. Chemical control of the water to 
be pumped into the dunes is essential. 
The irrigation water must not be seri- 
ously polluted. Irrigation causes very 
little change in chemical composition, 
but the bacteriological condition im- 
proves considerably when the water 
remains in the soil for any length of 
time. 

8. To follow the movement of the 
irrigation water in the ground, stra- 
tegically placed observation wells should 
be drilled. The wells will facilitate pe- 
riodic determination of the ground wa- 
ter level, as well as procurement of 
samples and checking of temperature. 


A number of estimates were made 
on the basis of tests with models. The 
predictions were later checked against 
the results found in regular operations 
and were found to have been quite ac- 
curate. 

In accordance with the forecasts de- 
rived from the model tests, the results 
of other irrigation projects and the di- 
rections mentioned above, plans for 
the irrigation of the area from which 
the water is being obtained were 
adapted to the available ground and im- 
plemented as described below. 


Irrigation System Description 


The drainage water from the sand 
dunes is being collected in the Grote 
Wetering (Big Watercourse) which 
has been deepened and, where neces- 
sary, widened. At a cross canal run- 
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ning in the direction of the dunes, a 
small pumping station has been built, 
and two vertical, electric-motor-driven 
pumps have been installed in it. They 
are controlled from the water tower, 
5 km. distant. 

The pump for the irrigation of the 
bulb grounds has a capacity of 700 
cu.m. per hour and discharge head of 
4m. The pump for the irrigation of the 
area from which the water is obtained 
for the Leyden Dunewater Co. has a 
capacity of 340 cu.m. per hour and dis- 
charge head of 12 m. 

A telemetering device transmits a 
record of the level of the water in the 
irrigation canals to the water tower. 

The pipeline for the irrigation of the 
grounds from which the water is ob- 
tained is 1,600 m. long and discharges 
into a lake that serves as a settling 
basin. This lake has purposely been 
created in a natural sand dune valley 
to determine the extent to which the 


irrigation water will seep through the 
dune sand. An area of approximately 
100 ha. has been prepared as irrigation 


grounds. Of this area approximately 
10 ha. can be inundated. 

From the lake, two canal systems 
can be fed at will by valved intake 
pipes. According to previous calcu- 
lations, approximately 1,000,000 cu.m. 
of water can be brought and stored in 
the irrigation grounds above the 
ground water level of normal rainfall. 
The distance from the irrigation canals 
to the drainage system (140 m.) is 
such that it takes the irrigation water 
at least 60 days to reach the drainage 
system. Care has been taken, on the 
other hand, to see that the required 
amount of irrigation water is supplied 
to the bulb grounds. 

The length and width of the irriga- 
tion canals have been fixed so that, 
when the system is completely filled, 
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the rate of filtration (0.40 m. per day) 
is just great enough to balance the 
supply. 

The valleys in the sand dunes, situ- 
ated along the irrigation canals, may 
be considered as supplemental storage 
which will be useful if the dune sand 
is almost completely saturated with 
irrigation water and more water is still 
available. The additional storage capa- 


_city should hold approximately 100,000 


cu.m. of water. 


Results of Study 


It has become apparent, after more 
than ten years of operation of the sys- 
tem, that the amount of irrigation wa- 
ter depends directly upon the rainfall. 
It should also be mentioned, however, 
that the stock of water in the sand dunes 
provided by the irrigation has had a 
favorable influence for at least three 
years on the capacity of the sources of 
the water supply. 

Operation of the deep wells has been 
almost completely discontinued for sev- 
eral years, thus preventing salt -water 
intrusion. During periods of long 
droughts it was possible to fall back 
temporarily on deep water, and the 
quality of the water thus obtained for 
all practical purposes did not vary in 
quality from the normal dune water. 

Many observations have been made 
on water levels and quality. As al- 
ready stated above, the calculated wa- 
ter level and the height observed in the 
test model, as well as the time the wa- 
ter remained in the sand, agree with 
the results obtained in practice. From 
these facts the following conclusions 
were drawn. 

1. From the sources of a dune water 
supply, not more than 400 mm. per 
year of effective rainfall can be with- 
drawn. 
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2. This amount can be obtained only 
by using very efficiently built, and 
generally very expensive, works. 

3. To control as large an area of 
sand dunes as possible, the shallow 
wells used by the Leyden Dunewater 
Co. provide the least expensive method 
of tapping the area under control. It 
would, in fact, be almost impossible 
to achieve this withdrawal with any 
other drainage system. This condi- 
tion applies particularly to a sand dune 
area with an almost impenetrable layer 
of clay only slightly below the ground 
surface. 

4. The sources from which the com- 
pany obtains its water, because of the 
apvlication of these wells, have been 
extended to approximately 800 ha. 
The capacity to supply water has 
thereby been increased to 3,200,000 
cu.m. of upper water per year. 

5. By intermittent irrigation with 
suitable water, the production capacity 
of the sources of dune water can be at 
least tripled. 

6. The irrigation water, which during 
the winter and the spring is being 
pumped into the dunes in large quanti- 
ties, can be stored in the dune sand and 
gradually released in proper quantities 
during the remainder of the year. 
This process can be regulated by ad- 
justing the water levels in the drainage 
system. Long periods of droughts 
can be effectively overcome in this way. 

7. To be able to use the water-ac- 
cumulating capacity of the dune sand 
fully, 100 ha. of dune area should be 
available for every 1,500,000 cu.m. of 
water that is pumped into it per year. 
This practice will yield approximately 
1,200,000 cu.m. per year. 

8. It is essential that the grounds 
which are to be irrigated be provided 
with an adequate drainage system. 
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Sand dune areas in which there are 
uninterrupted, almost impenetrable lay- 
ers at a slight depth, are eminently suit- 
able for irrigation. 

9, The irrigation system applied at 
present to a part of the dune area of 
the Leyden Dunewater Co. increases 
the capacity of the sources by 1,000,000 
cu.m. of water annually. 

The proposed irrigation of de Pan 
(the Glen) by the construction of an 
irrigation canal will increase the ca- 
pacity by another 1,000,000 cu.m. 
annually, on condition that an equa! 
amount of water will be available for 
irrigation purposes. In this manner 
a very important reserve of water can 
be built up in the dunes during wet 
years. The total capacity of the sources 
for the supply of water would then 
be 4,500,000—5,000,000 cu.m. of wa- 
ter each year, exclusive of the deep 
water reserve. If even greater need 
for water should arise, it would be pos- 
sible to extend the irrigation. The ad- 
ditional water, however, would have 
to be brought from elsewhere. 

10. If the whole dune area at the old 
mouth of the Rhine River could be ir- 
rigated with suitable water, the ca- 
pacity of the sources could be increased 
to at least 9,000,000 cu.m. of water 
yearly. 

11. Irrigation water for dune areas 
must meet very high quality specifi- 
cations. 

12. The chemical composition of the 
irrigation water, for all practical pur- 
poses, does not change during passage 
through the dune sand. Color and 
taste as well as temperature are favor- 
ably influenced if the course through 
the sand is fairly long. 

13. Irrigation is not necessary to 
improve the quality of drinking and 
industrial water. 
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14. The irrigation of the dunes is 
of great importance to the growth of 
plant and animal life in the dunes, 
and also to bulb growing and other 
agriculture at the foot of the dunes. 
The opposing interests of agriculture 
and bulb growing on the one hand, the 
provision of dune water on the other, 
become reconciled when irrigation is 
adopted. Great inconvenience and loss 
can thus be avoided for both parties. 
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incidentally, to raise the pressure in 
the dunes to a more desirable level. 
This action is shown in Fig. 2. 


Adequacy 


The state of purification techniques 
is far enough advanced to supply wa- 
ter that meets all reasonable demands 
without irrigation, as long as _ suffi- 
cient useful raw water is available. 
When the dunes are being irrigated the 


Shallow Well 


7, 


Fig. 2. Dune Area Soil Characteristics 
The upsweeping arrows at the bottom of the diagram indicate the seepage of salt water 
into the well that resulted from overuse of the well. The polder level is 2 ft. below 
the Amsterdam level (sea level). 


15. Continuous tapping of the deep 
wells, and the resultant removal of 
fresh water, caused a zone of decreased 
pressure into which salt water seeped 
from below and from there into the 
polders. It was found that by tem- 
porarily suspending the operation of 
each well for a short time, the new sup- 
ply of fresh water that filtered in 
through the coarse sand of the sur- 
rounding area created sufficient pres- 
sure to hold back the salt water and, 


temporary storage of irrigation water 
becomes of paramount importance. If 
during two or three months of a par- 
ticular year a sufficient amount of good 
irrigation water is being pumped into, 
and properly spread over, the dunes of 
a water supply area, it can be assumed 
that for such a year a regular water 
supply, as outlined in items 5 and 6, is 
guaranteed. The improvement of the 
quality of the water is then an addi- 
tional factor. 


4 
Amsterdam Level Polder, 0.6m Below 
4 Dunes Deep Well (Avg. Sea Level) Amsterdam Level | 
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The development of the upper water 
is fairly expensive because the con- 
struction of wells created difficulties. 
It was possible to obtain the upper 
water with horizontal collectors, but 
this method also presented difficulties, 
as construction of works of sufficient 
capacity woula be very expensive. 
Varied attempts have been made to 
construct ordinary wells above the layer 
of clay, but the output of these wells 
always declined, nearly ceasing within 
a short time. 

An investigation disclosed that the 
sand near the obstructed wells was 
choked with iron. A very careful check 
was made to find out what actually 
happened in the ground when the wa- 
ter was pumped from those wells, and 
why they became clogged with iron 
while in the same sand, and with the 
same water, a drainage system did not 
cause similar troubles. 


Comparing Flows 


For comparison, the flow of water 
(V,), at Amsterdam level, through 
a unit area in the dune sand near the 
gravel filter around the well and 
through a drainage system (Vq) may 
be calculated. For the well: 


_ 
=F, 

The unit production of the well (Q,) 
is 3 cu.m. per hour. The surface of 
the gravel filter, which almost reaches 
the clay layer (at the point 1.80 m. be- 


low Amsterdam level) is equal to 27 
rh; r = 0.25 m. and h = 1.80 m. 


F, = 240.25 X 1.80 = 2.83 sq.m. 


Vo 


sq.m. per hour. 


New Well Construction 
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For the drainage system, 


Qa 
Va= F,’ 
The water production in practice in 
the drainage system is 1.2 cu.m. per 
full day per sq.m. For an hour, 


1.2 


Qa = 0.05 cu.m. 

Fy = 2 X 1.80 = 3.60 sq.m. per m. 
Qe _ 0.05 _ 

Va F, 3.60 0.014 cu.m. per 


sq.m. per hour. 


It should be observed that the factor 
V is the extent not of the real velocity 
of water, but of that for the surface F, 
which has been assumed as if no grains 
of sand were present. The velocity of 
the water between the grains of sand 
is more than three times the factor V 
that was found, and depends on the 
empty space between the grains of the 
sand. As the empty spaces in drains 
and well sands are identical, the ratio 
of the V values is sufficient to com- 
pare the velocities. The ratio is: 


V2: Va = 1.06:0.014. 


The obvious difference is that the 
greater velocity of the water in the 
sand near a well causes it to carry the 
very small sand grains, and the suck- 
ing action also tends to carry air with 
it. 

The open air can enter the gravel 
filter easily through the perforated por- 
tion of the well casing, which is above 
the water, and therefore enter the sur- 
rounding dune sand. 

The entrained air coagulates the iron 
that is arrested between the grains and 
also in the gravel filter or the well. 
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The iron that remains behind in the 
dune sand and the gravel filter fills up 
the empty spaces and thereby further 
increases the velocity. In this way, 
the process is accelerated and gradually 
chokes the well. Regular cleaning is 
not a satisfactory remedy for this con- 
dition.: 


Reduction of Velocity 


By excavating such a choked well, 
it appeared that the dune sand within a 
radius of about 1 m. had been colored 
brown by the iron. When a drainage 
system was used, the choking in the 
surroundings of the gravel filter was 
never noticed. It can therefore be con- 
cluded that the velocity in the dune sand 
near the gravel filters of the shallow 
wells has been too great. The inlet 
surface (F,) has to be increased to re- 
duce the inlet velocity. Increasing the 
length of the filters is not the solution 
as the clay layer in the area is too high. 

For the purpose of increasing Fy, it 
was considered first to execute a series 
of borings to the clay layer so that the 
successive gravel filters would run into 
each other. A complete drainage sys- 
tem would thereby be created from 
which water could be drawn at several 
points. This solution is indeed feasible 
but is objectionable because : 


1. The method is expensive. 

2. The amounts of water to be drawn 
locally are very small and it would 
require an expensive installation, con- 
sisting of many small pumps with dif- 
ferent central suction points, and would 
require digging to a level lower than 10 
m. above Amsterdam level. 

3. Against such a connected long 
body of coarse material in the dune 
sand the same objection which is raised 
to a drainage system prevails: a great 
risk of pollution that would necessitate 
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prohibiting the public from entering 
the area. 

4. When differences exist among the 
water levels in the area under con- 
sideration, the water runs quite easily 
through the coarse sand to the places 
with the lowest levels, flowing easily 
from them to the sea and elsewhere. 
The saving of water in the winter for 
summer use is therefore attended by 
more loss of water. In the area men- 
tioned, differences of water levels are 
4-5 m. 

For these reasons, the series of bor- 
ings was not executed. 


Alternatives 


Consideration was given to setting 
ordinary wells in circular groups. If 
they were so arranged, a central pump- 
ing installation could be placed at the 
center of each circle. Calculation of 
the diameter of each series of wells 
brought up the question of whether it 
would be possible to devise a service- 
able construction, provided on the out- 
side with a useful gravel filter, and 
also capable of accommodating a pump- 
ing installation. The problem was thus 
reduced to a mere technical matter. 

The problem, then, is how large 
should V, be? During filter tests, it 
appeared that a velocity of V, equal to 
0.50 m. per hour can be applied with- 
out any difficulty, and neither air nor 
sand would be carried along. Care- 
fully constructed filter layers of river 
sand and gravel should be applied. 

Normal rates of filtration of V, 
equaling 10-20 cm. per hour never 
caused any difficulties. A normal fil- 
tration rate of V, equal to 15 cm. per 
hour was consequently accepted for 
safety’s sake when calculating the new 
construction of shallow wells. This 
rate can be increased considerably with- 
out any difficulty when necessary. To 
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reach this rate at a Q of 3 cu.m. per 
hour, an outside surface of the gravel 
filter under water of: 


is required. If the height of the gravel 
filters under water is h, the circumfer- 
ence should be > m. The radius (r) 
of the gravel filter will, assuming that 
the gravel filter is circular, be: 
20 


%, = 


If h is equal to 1.80 m., it will be: 


20 
% = 1.8 X Qn = 1.78 m. 


Design of Well 


An attempt had to be made to con- 
struct a well which could, by simple 
j means, be sunk as far as the clay layer, 
together with a gravel filter having a 
diameter of 3.60 m. The construction 
had to be such that the open air could 
not penetrate easily into the gravel filter 
material, while iron parts had to be 
used as rarely as possible under water. 
A well of this type was successfully 
constructed. 

It is obvious that a well with a diam- 
eter of 3.60 m. can hardly be con- 
structed in the ordinary way, and very 
_ large and heavy equipment would be 
required. To sink a tube of 3.60 m. 
in diameter to a depth of 10 to 12 m., 
and to pull it up later on, is extremely 
difficult. Another difficulty, the instal- 
lation of a heavy well casing and 
much gravel filter material, also arises. 

The design created to meet all these 
difficulties was the setting of a short 
ring with a flange, called a “bottom 
piece,” at the bottom of the concrete 
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Clay Layer 


Fig. 3. Shallow Well 
This well is used to ebtain water from 


sources located near the surface in fine 


sand. The float switch is set in series 
and controlled remotely. 

shaft. This assembly can be seen in 

Fig. 3. The gravel filter, consisting 


of gravel and river sand which were 
kept together during the sinking by 
galvanized wire gauze, rests on the 
bottom piece. The wire gauze was 
fastened to a strong wood frame. Im- 
mediately above the bottom piece flange 
are the inlet holes for the water. 

The remaining construction of the 
well consists of concrete rings of 2-m. 
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id. prepared before hand. Six parallel 
reinforcing rods protrude on one side. 
On the other side, a space remains in 
the concrete through which the rein- 
forcing rods of the following ring can 
be fastened to the hook of the parallel 
reinforcement, left free in the space 
mentioned above. After fixing the 
rings, fastening the rods and then filling 
the spaces, a very strong well shaft 
exists. Strength is of the essence be- 
cause the whole well starts to move 
repeatedly during the sinking process, 
and at times great force has to be ap- 
plied at the top of the shaft to maintain 
the vertical position of the well. 

The concrete bottom pieces must he 
made in series, in advance, and their 
construction must be very sturdy be- 
cause when the structure is brought 
into the ground, the full weight of the 
well, including the gravel filters, will 
rest on the outer border. 


Sinking a Well 


The first step in sinking a well is the 
placing of a bottom piece horizontally 
on the sand at the exact proposed well 
site. Two or three rings are then 
placed on the bottom piece and fastened 
together to it. The gravel filters can 
then be brought in position. A small 
crane with a 300-1. grab next removes 
the dune sand from the bottom of the 
well through the shaft. The flow of 
sand into the excavation undermines 
the outer border, causing the well to 
sink. After excavating for a few hours, 
the first part of the well with rings and 
gravel filters will have almost completely 
disappeared into the sand. A few rings 
are again built up to a height that en- 
ables the grab to go in and out. Ex- 
cavation then starts once more. This 
procedure continues until the clay layer 
or a satisfactory depth has been reached. 
After reaching the proper depth, the 


DRAWING DUNE WATER 


723 


space underneath the well and the hori- 
zontal border are also filled up, as 
quickly as possible, with river sand 
and gravel, which serve as transition 
layers. The well is then ready. One 
well per week can be completed under 
normal conditions. The installation of 
a pump is the only remaining step be- 
fore drawing water. 


Test Well 


One test well was installed to give 
the necessary experience and at the 
same time to suggest possible alterations 
in the construction and working meth- 
ods. A forced pumping of that well 
at the rate of 9-12 cu.m. per hour was 
maintained for several months with- 
out experiencing any difficulty, although 
the water level in the surrounding area 
dropped as was expected. 

A pump with a capacity of 4-5 cu.m. 
per hour was subsequently placed in 
the test well. It has worked continu- 
ally for several years without reducing 
the production of water. No clogging 
took place in the gravel filters. It be- 
came apparent that the drawdown was 
slightly reduced with the same quan- 
tity of water pumped, indicating an 
increase in the water-producing ca- 
pacity. At the bottom of the well, some 
iron deposit was formed, but it was 
removed very simply by a diaphragm 
pump. 


Practicability Established 


When the practicability of this 
method of well construction was estab- 
lished, 22 of the wells were placed in 
one of the canals. The water they pro- 
duced was conducted to the adjacent 
canals by a siphon pipeline. One small, 
automatically revolving 1-hp. vacuum 
pump keeps the siphon free from air 
and well gas. The line lies on the bot- 
tom of that canal approximately 3.80 


— 

— 

Bae 

i 

} 


724 


m. above Amsterdam level. The use 
of these wells made it possible to obtain 
water economically without digging a 
deep canal and, consequently, without 
damaging the natural beauty of the 
sand dunes. 

In an open canal or drainage system, 
the water will remain horizontal. The 
water from higher dune water levels 
will flow to places with the lowest wa- 
ter levels, where the resistance to leak- 
age is least. If wells are used, this 
danger does not exist; each well can 
have a different level during the proc- 
ess of pumping. 


Advantages 


The method made it possible to ob- 
tain water from parts of the dune area 
which the construction of a horizontal 
drainage system would have otherwise 
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rendered useless. It was also possible 
for the Leyden Dunewater Co. to con- 
trol approximately 800 instead of 600 
ha. of sand dune area with the result 
that, including the irrigation water, suf- 
ficient upper water is available to sup- 
ply the whole service area. It appears 
that one well is equal to 100 m. of a 
drainage system. The pumps in the 
wells can be controlled from the water 
tower. The water is conducted to the 
rapid filters by a 300-mm. asbestos-ce- 
ment pipeline. About 70 of these wells 
have been in use for 14 years without 
any difficulties. 

Construction costs were only about 
5 per cent of those of a closed, hori- 
zontal drainage system with the same 
capacity. An important additional ad- 
vantage is the saving of water during 
the winter period. 
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Analytical Instruments Used in the Modern 
Water Plant Laboratory 


By S. K. Love 


A paper presented on May 1, 1951, at the Annual Conference, Miami, 
by S. K. Love, Chief, Quality of Water Branch, U.S. Geological Sur- 


vey, Washington, D.C. 


HE inventive genius of man has 

given civilization the great multi- 
tude of devices which have made pos- 
sible higher standards of living and 
relegated to mechanical apparatus, 
much of the physical work previously 
performed by human beings. What is 
generally true of civilization, is also 
true of the analytical laboratory—but 
in a specialized way. 

For many years, the acme of analyti- 
cal perfection was the development of 
chemical procedures of the precipitate, 
wash, dry and weigh variety that 
would be highly accurate and precise. 
Time and labor requirements were 
relatively unimportant, but skill was 
essential for many of the complex, and 
often tedious, procedures. The bal- 
ance, drying oven, muffle furnace and 
hot plate were regarded as essential, 
while other devices were tolerated. 
But radically new instruments were 
regarded as the lazy analyst’s crutch 
or, at best, a poor substitute for tried 
and true methods of chemical analysis. 
Some even called these new contrap- 
tions inventions of the devil. 


Trend Toward Accuracy 


During the past two or three dec- 
ades, there has been an accelerated de- 
velopment of instruments not only to 
perform various analyses more quickly 
but also more accurately. In the early 


stages of this development, most of the 
instruments were considered primarily 
as research accessories and were found 
almost always in research laboratories. 
But gradually their time- and money- 
saving features led to their widespread 
adoption and use in analytical labora- 
tories of all kinds, including those of 
water plants. 

Most of the larger and many of the 
smaller water plant laboratories pro- 
cured various kinds of instruments best 
suited to problems and conditions ex- 
isting at each installation. There are, 
however, a great many plants that have 
obtained few modern instruments for 
use in laboratory control of water 
served to the public. 

The reasons that more instruments 
have not been provided usually include 
one or more of the following : 

1. Lack of knowledge of application 
of instruments and their adaptability 
in water plant laboratories. 

2. Inability to convince plant super- 
intendents or those in charge of budget 
matters that the recommended instru- 
ments will pay for themselves in time 
saved or in increased accuracy of 
results. 

3. High initial cost of the instru- 
ments. 


4. Shortage of technically trained ° 


personnel capable of operating and 
maintaining the instruments. 
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Previous Studies 


One of the most comprehensive re- 
views on use of instruments in chemi- 
cal analysis was compiled in 1941 by 
Miller (1). This paper covered the 
whole field of analysis and described, 
in considerable detail, a great variety 
of analytical instruments—including 
principles of construction, operation 
and application. 

A more recent report on instrumen- 
tal analysis was published in 1948 by 
Willard, Merritt and Dean (2). That 
paper discusses briefly a group of in- 
struments which were being used in 
water plant laboratories and which 
were found to be indispensable in the 
day-to-day operation of the plants and 
in conducting research on problems re- 
lated to plant operation. 

Graham (3) conducted a survey in 
1945 of analytical practices in various 
types of water laboratories. Of the 41 
laboratories reporting, only 11 repre- 
sented municipal water plants. This 
group can hardly be considered a rep- 
resentative cross section of water plant 
laboratories. It is nevertheless signifi- 
cant that among the reporting labora- 
tories 37 used pH meters, 24 used 
colorimeters, 17 used photoelectric pho- 
tometers, 30 used centrifuges, 31 used 
the Jackson candle turbidimeter and 12 
used the Hellige turbidimeter.* 


pH Meter 


In practically all water plants, it is 
necessary to determine pH in the lab- 
oratory and usually at one or more 
locations in the water system. It was 
long the custom to determine pH in 
the laboratory by visually comparing 
the color developed by using various 


* Product of Hellige, Inc., Long Island 
City, N.Y. 
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indicator solutions that were made up 
for the purpose. Although reliable re- 
sults can be obtained by this method, 
indicator solutions have a tendency to 
deteriorate gradually, so the analyst 
must make frequent checks on stability. 

An improvement in the visual col- 
orimetric determination was provided 
by the introduction of permanent 
standards, usually made of colored 
glass discs. These discs ordinarily 
cover the pH color range of a specific 
indicator. In use, the color in the 
water sample must still be developed 
by introducing the appropriate indi- 
cator solution in the water. Although 
the indicator solution is still susceptible 
to deterioration, the comparators with 
the permanent glass disc standards are 
popular, widely used and relatively in- 
expensive, as well as generally su- 
perior to liquid standards. 

A later development has been the 
electron tube pH meters using glass 
electrodes. They give reliable results 
over long periods of time and require a 
minimum of attention. The first elec- 
tronic pH meters were battery oper- 
ated, and instruments of this type are 
still available and widely used, although 
the line-operated meters are recom- 
mended for routine use. Complete 
coverage of the pH scale is provided 
either in a single pH range of 1-14 
or in two overlapping pH ranges of 1-8 
and 6-14. Standard solutions of con- 
stant pH value are available or can 
be prepared to serve as check points 
at suitable places on the scale. Direc- 
tions for making up reference solu- 
tions are given by Bates (4). 

Various forms of continuously indi- 
cating or recording pH meters are a 
part of practically all large water 
plants. They show or record the pH 
of the water delivered to the mains and 
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at various points within the plant where ~ 


extensive treatment is applied. 


Conductance Bridge 


A conductance bridge is an instru- 
ment designed to measure the ability 
of a solution to conduct an electric cur- 
rent. This information is itself of little 
use to the water analyst. Values of 
electrical conductance become mean- 
ingful, however, when it is realized 
that there is a direct relation between 
the electrical conductance of a water 
and the amount of mineral solids dis- 
solved in it. Intermittent or continu- 
ous conductance values are especially 
useful for water supplies that are taken 
directly from streams that show rapid 
changes in concentration of dissolved 
mineral solids. It is frequently possi- 
ble to relate changes in electrical con- 
ductance to changes in treatment with 
little or no further analysis. Such 
changes in treatment may be accom- 
plished manually or automatically. 

The conductance bridge is a form of 
Wheatstone bridge in which the re- 
sistance of the water is balanced against 
a known resistance. Instruments suit- 
able for water plant use can be pur- 
chased complete or may be made up 
from standard parts. 

Modified conductance bridges are 
familiar instruments in many labora- 
tories to check the purity of distilled 
or demineralized water. They are de- 
signed to measure extremely high re- 
sistances such as those encountered in 
very pure water, and they are not 
suitable for use in water containing 
appreciable quantities of dissolved 
solids. 


Colorimeter 


Colorimeters have been used in wa- 
ter laboratories for a long time. They 
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are employed to determine the con- 
centration of a substance by comparing 
its color, or the color developed by the 
addition of a suitable reagent, with the 
color of a standard. The method is 
very sensitive for many substances, and 
the instruments can be surprisingly 
simple. In the water laboratory, the 
simplest and oldest variety of colorim- 
eter is merely a rack for holding Ness- 
ler tubes. 

White light ordinarily is passed 
through the tubes or cells of both the 
sample and the standard to make the 
comparison. If colored or filtered light 
is used, the technique is called pho- 
tometry. Most comparisons made with 
colorimeters can also be made with 
photometers, although the contrary is 
not necessarily true. 

Colorimeters are used for such de- 
terminations as pH, ammonia, nitrite, 
nitrate, iron, silica, fluoride and phos- 
phate. 


Photometer 


There are many types of photometers 
available for wide application in ana- 
lytical procedures. A photometer is 
basically an instrument by which light 
intensities can be compared. The light 
may come from different sources or 
from a common source. For all col- 
ored substances, it is necessary to use 
filters to restrict the light to a narrow 
region of the spectrum. 

Photometers using filters are called 
filter photometers of which there are 
two general types: visual and photo- 
electric. Visual filter photometers de- 
pend upon the eye to match two beams 
of light and are therefore greatly af- 
fected by the personal element. Pho- 
toelectric photometers are of many 
types and variations which have been 
ably classified by Miiller (5). They 
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are usually more sensitive and more 
accurate than the visual kind. 

Filter photometers are suitable for a 
wide variety of colorimetric determina- 
tions, including those for alkalinity, 
iron, nitrite, nitrate, copper, lead, man- 
ganese, silica, fluoride and phosphate. 


Spectrophotometer 


Spectrophotometers are capable of 
measuring the amount of light ab- 
sorbed or reflected at each wave length 
throughout the spectrum. They differ 
drastically from filter photometers in 
that light of a given wave length can 
be produced by means of a prism or 
a diffraction grating, whereas in a filter 
photometer a different filter has to be 
used for each narrow region of the 
spectrum employed colorimetric 
analysis. 

Spectrophotometers find wide appli- 
cation in colorimetric analysis. They 
can be equipped with quartz prisms 
which permit measurements in the ul- 
traviolet range, or with high grade 
optical glass prisms which restrict 
measurements essentially to the visible 
portion of the spectrum. Very nar- 
row spectral bands, approximately 
monochromatic, can be obtained with 
the spectrophotometer. 

This device can do all that a pho- 
tometer can, but with greater accuracy 
and reliability. It can also be used for 
certain determinations to which the 
photometer is not adapted. Almost 
all colorimetric determinations can be 
made with a spectrophotometer. For 
a water plant laboratory, these deter- 
minations could include silica, iron, 
manganese, magnesium, nitrite, nitrate, 
fluoride, phosphate and possibly other 
constituents dissolved in water. 

Although the spectrophotometer is 
more expensive than the filter photom- 
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eter, many laboratories are convinced 
that its greater flexibility and reliability 
compensate for the additional cost. 


Flame Photometer 


There has recently been developed an 
instrument called the flame photometer 
which applies the established principle 
of spectrography, that elemental sub- 
stances emit characteristic spectra when 
heated. In the flame photometer, the 
sample of water is drawn through a 
capillary into an atomizer burner and 
sprayed into a hot flame, where the 
spectral lines of the elements are ex- 
cited. These lines are isolated and 
used as light sources, the intensities of 
which are measured. The intensity 
values are proportional to the quanti- 
ties of the elements present. 

The flame photometer can be used 
to determine sodium, potassium and 
lithium with high accuracy, within 0.1 
ppm. or less. Calcium and magnesium 
are determined less precisely, but with 
sufficient accuracy for the needs of the 
average water plant. 

It is for the determination of sodium 
and potassium that the flame photom- 
eter appears to have widest application. 
These elements could heretofore be de- 
termined only with considerable care 
and after considerable time. With the 
flame photometer, a determination can 
be made in five minutes or less. Al- 
though a nontechnical person can be 
taught to operate a flame’ photometer, 
it is essential that trained personnel be 
available to check the instrument fre- 
quently and maintain it in proper op- 
erating order. It is not foolproof. 

Flame photometers are of two gen- 
eral types—an attachment to a high 
precision quartz spectrophotometer or 
a complete instrument by itself. 
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Residual Chlorine Analyzer 


The orthotolidine test for chlorine 
residuals in water is familiar to all wa- 
ter plant operators. Because this re- 
agent does not react with combined 
residual chlorine (chloramine), the or- 
thotolidine-arsenite test was developed. 
This test is widely used and generally 
gives reasonably accurate results. It 
is, however, often erratic and therefore 
leaves much to be desired. 

A new amperometric procedure and 
instrument were developed in 1942 by 
Marks and Glass (6) and further im- 
proved by Marks and Bannister (7) 
in 1947, The method is based on the 
principle of the polarograph, but em- 
ploys specially designed electrodes to 
permit the determination of both free 
and combined residual chlorine in wa- 
ter. The instrument developed for this 
purpose utilizes the phenomenon of 
electrode polarization. 


Amperometric Procedure 


In using the amperometric proce- 
dure, the sample of water is titrated 
with standard sodium arsenite in neu- 
tral solution until further additions 
cause no change in current flow. This 
is the end point equivalent of free avail- 


able chlorine. Potassium iodide is then 
added and the titration continued until 
there is again no change in current flow. 
This second titration offers a measure 
of the combined chlorine residual. 
The amperometric procedure, using 
sodium arsenite as a reducing agent, is 
both accurate and fast. It also has the 
advantage of measuring both free and 
combined chlorine residuals in the same 
sample, but it is necessary to make the 
titration in a neutral solution. There 
are times, however, when it is desir- 
able to carry out the titration at other 
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pH levels. For this purpose the re- 
ducing agent phenylarsene oxide has 
been found to be very satisfactory, and 
it is recommended for all residual chlo- 
rine amperometric titrations in place 
of sodium arsenite. With the phenyl- 
arsene oxide, it is possible to differen- 
tiate between monochloramines and di- 
chloramines, as well as to distinguish 
between free, and combined residual 
chlorine. Details of the procedure and 
supporting data were reported by 
Marks, Williams and Glasgow (8). 


Amperometric Recorders 


To obtain a continuous record of 
residual chlorine at one or several 
points in a water supply system, auto- 
matic amperometric recorders have 
been developed and installed in several 
cities and appear to be giving satisfac- 
tory results. They must, however, be 
checked at regular intervals against 
laboratory determinations. 

Although automatic residual chlo- 
rine recorders are valuable in providing 
continuous records and in relieving the 
chemist of part of the routine laboratory 
determinations, there has been a need 
for an instrument to go a step further 
—an automatic residual chlorine con- 
troller which would measure the 
amount of free chlorine present and 
automatically adjust the dosage to com- 
pensate for changes in chlorine. 


Automatic Chlorine Controllers 


One of the first successful automatic 
residual chlorine controllers was de- 
veloped by Harrington (9) for the wa- 
ter treatment plant in Montreal, Que. 
It employed photocells of the barrier- 
layer type in an electronic circuit so 
that the color developed by orthotoli- 
dine was proportional to the residual 
chlorine. Changes in residual caused 
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by changes in chlorine demand were 
made to operate the automatic chlori- 
nation unit. 

Improved equipment of this kind was 
developed by Caldwell (10) for use 
in the municipal plant at Springfield, 
Ill., and by Gray and Moses (11) for 
use in an industrial plant at Belle, 
W.Va. It is understood that all of the 
automatic residual chlorine controllers 
are specially fabricated for use in indi- 
vidual plants, and that they are not 
available commercially as complete 
units. 


Spectrograph 


The spectrograph is an expens ve in- 
strument and, to produce reliable re- 
sults, requires a well trained operator. 
It is fundamentally an instrument de- 
signed to vaporize a small amount of 
solid material in a flame, arc or spark. 
The emitted light, which is charucter- 
istic for each element present, is dis- 
persed on passing through a quartz 
prism or by a grating. Each band or 
spectral line is then photographed, and 
the elements can be identified by the lo- 
cation of the bands in the spectrum. 
The relative amount of each element 
present can be determined by the den- 
sity of the spectral band. 

In the hands of an experienced oper- 
ator, the spectrograph can be used to 
determine extremely small quantities 
of many of the elements commonly 
found in water. Simultaneous determi- 
nations can often be made of several 
elements present in solution. Elements 
are often detected that were not even 
suspected, and which would have es- 
caped notice in ordinary analysis. Of 
course, very few water plant laborator- 
ies are called upon to make complete 
mineral analyses, including trace ele- 
ments. Consequently, the spectrograph 
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is not likely to find popular use or ap- 
plication in the average water plant 
laboratory. 


The Analytical Balance 


The analytical balance is one of the 
oldest and best known instruments in 
the laboratory. A discussion of the 
common type of balances is not re- 
quired here. Mention should be made, 
however, of the relatively recent de- 
velopment of a balance employing a 
different principle. It is so constructed 
as to weigh at constant load instead of 
at variable loads, as is done by the con- 
ventional type of balance. Because of 
this feature, the sensitivity of the new 
balance remains constant. Weights 
are removed in weighing an object. 
The weight manipulation is entirely 
mechanical, thus precluding the actual 
handling of weights. Weights of less 
than 100 mg. are indicated automati- 
cally. 

Weighing with the direct reading 
balance requires 20-30 seconds, which 
is much less than with a standard bal- 
ance. If a large number of routine 
weighings are made, this type of bal- 
ance will pay for itself in a relatively 
short time. 


Turbidimeter 


The turbidity of water is a determina- 
tion that is made by the great majority 
of water plant laboratories for which 
surface water is the source of supply. 
According to Standard Methods, the 
Jackson candle turbidimeter is the 
standard instrument for measuring 
turbidity (12). This instrument is 
well known and does not need to be de- 
scribed here. 

Although the Jackson turbidimeter is 
widely used, many laboratories are us- 
ing instruments in which the intensity 
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of the light that is scattered laterally 
may be compared with a suitable ref- 
erence. In one instrument of this 
type, the twin photometric field is 
produced by the lateral illumination of 
the suspension and compared with a 
beam which is reflected upward through 
the suspension. A calibration curve 
must be prepared using standard ref- 
erence suspensions which can be pur- 
chased or can be made up from specially 
prepared diatomaceous earth. 

It seems pertinent to quote a fact 
mentioned in Standard Methods (12) 
that is not fully comprehended by 
many water plant chemists and oper- 
ators. This fact is that turbidimeters 
measure turbidity, which is an expres- 
sion of an optical approximation of 
suspended matter. The instruments do 
not directly measure suspended matter, 
which is the residue on evaporation of 
nonsoluble substances in the sample. 

In addition to determining the tur- 
bidity of water, turbidimeters are fre- 
quently used to determine sulfate. In 
order to obtain reliable results, care- 
ful attention must be given to uniform 
procedure in the preparation of samples 
and standards. 


Electron Microscope 


Only two water plant laboratories 
are known to have electron micro- 
scopes. One is in the South District 
Filtration Plant in Chicago and the 
other in the Metropolitan Water Dis- 
trict of Southern California. Although 
it is doubtful whether this instrument 
will ever be used in more than a few 
laboratories, it is interesting to find that 
it has been used successfully in the 
study of bacterial organisms and the 
structure of flocs formed in coagula- 
tion. Examination of over 5,000 rou- 
tine samples has shown that there are 
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a number of enteric organisms that are 
so closely related to the coliform group 
that they are impossible to segregate or 
differentiate accurately into genera or 
species.* It is suggested that if the 
identification of organisms closely re- 
lated to Esch. coli and Aer. aerogenes 
is considered significant in maintaining 
water safety and purity, the electron 
microscope will be valuable in indicating 
the presence of these organisms. 


Polarograph 


The polarograph has not been used 
extensively in water plant laboratories 
in this country. Its use has apparently 
been limited to the determination of 
dissolved oxygen. Other determina- 
tions reported in foreign publications 
include heavy metals, nitrate and alkali 
metals in natural waters. 

The polarograph is an instrument 
from which current-voltage curves can 
be obtained by electrolyzing a solution 
that can be electro-oxidized or electro- 
reduced between two electrodes. One 
electrode consists of dropping mercury 
and the other a nonpolarized pool of 
mercury or any other suitable reference 
electrode. Both qualitative and quan- 
titative determinations can be made in 
one operation. The polarograph should 
find application in the water laboratory 
in the determination of iron, copper, 
lead, aluminum, zinc, nitrate, dissolved 
oxygen and possibly other constituents. 

The main use of polarography in 
the field of water analysis at present 
is not in the polarograph as origi- 
nally developed, but in a specially de- 
signed instrument that determines re- 
sidual chlorine amperometrically (see 
p. 736). 

* Private communication from John R. 
Baylis. 
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Radioactivity Monitoring Systems 

Interest in the development of radio- 
activity measuring systems, capable of 
monitoring public water supplies, has 
increased rapidly during the past year. 
With the increasing possibility of pol- 
lution of water supply systems, from 
either an atomic bomb burst or the 
disposal of radioactive waste materials, 
the need for suitable equipment to de- 
tect and measure the intensity of radio- 
activity is becoming urgent. Civil de- 
fense officials, water utility operators 
and public health officers, as well as the 
general public, are all concerned with 
adequate facilities to determine when 
and how much contamination is caused 
by radioactive substances. 

All natural waters are slightly radio- 
active. In another paper by the au- 
thor (13), it was stated that ordinary 
surface and ground waters possess ra- 
dioactivity in the range of from about 
2 x 10°* to 10 x 10°* curie per liter 
(cpl.) This natural activity is so low 
that it cannot be detected by any 
known type of continuous flow equip- 
ment; it is also far below the danger 
level for humans or animals. The pres- 
ent generally accepted tolerance for 
mixed fission products in water is 107 
pe. per ml. (14), or 100 x 10°* epl. 


Former Practices 


Until recently, in order to detect and 
measure the radioactivity present in 
water, it was necessary to collect sam- 
ples for laboratory examination. It is 
now possible to obtain monitors de- 
signed expressly for use in public wa- 
ter supply systems that will make con- 
tinuous permanent records of radio- 
activity caused by any significant 


amounts of radioactive materials added 
to the water. 


These monitors are de- 
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signed to record the beta and gamma 
radiation, which are the types most 
likely to be present after a bomb burst. 
Auxiliary equipment is available to 
measure alpha radiation, either on spot 
samples collected manually or by regis- 
tering the activity in a continuous belt 
of filter paper that is passed through 
the water and then brought under the 
detector. 

The beta-gamma monitor consists 
of a specially made Geiger-Mueller 
tube which is mounted in a pipe or in- 
strument through which the water 
passes, and connected to a suitable type 
of recorder chart. The equipment 
counts and records the normal back- 
ground activity caused by cosmic rays. 
If additional radioactive materials en- 
ter the water, the recorder will indi- 
cate the intensity of the radioactivity 
present. To measure alpha radiation, 
one system uses a scintillation detector ; 
another employs a nucleometer scaler. 

A water monitor would most likely 
be located so that a stream of water 
from the plant effluent could be passed 
through it. Locations on the raw wa- 
ter intake or at points in the treated wa- 
ter storage system might be selected 
for the installation of additional equip- 
ment. 

Special Monitors 

Special water monitors for recording 
radioactivity are so new that very little 
operating experience is available. 
Monitoring equipment has been in- 
stalled at Chicago’s South District Fil- 
tration Plant, where extensive tests are 
being made, and similar installations 
have been ordered in other cities. 
Manufacturers of these monitors are to 
be commended for entering this special- 
ized field of radioactivity measuring 
instruments even though present equip- 


| 
. 
i 
i 
H 
: 
: 
3 
ae 
} 
| 
4 
rh 
f 
' 
| 
a 
avers 
: 
4 


Sept. 1951 


ANALYTICAL INSTRUMENTS 


TABLE 1 
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Partial List of Instruments for Use in Average Water Plant Laboratory 


Type of Instrument 


Balance 
(constant load type) 


Colorimeter 


Conductance bridge 


Filter photometer 


Flame photometer 


pH meter 


Radioactivity monitor 
(recording) 


Residual chlorine titrator 


Spectrophotometer 


Turbidimeter 


Use 


All weighings under 
200 g. 


Fe, NOs, 
NOs, PO, 


Electrical conductance 


Alkalinity, Fe, NOs, 
NO;, Cu, Pb, Mn, 
SiO2, F, PO, 


Na, K, Li, Ca, Mg 


pH, alkalinity 


Alpha, beta, gamma 
radioactivity 


Residual chlorine (free 
and combined) 


Essentially all colori- 
metric determinations 


Turbidity, SO, 


| 
| Approx. Cost} 


$900-1 


50-200 


150-250 


150-250 


800-—1,500 


150-250 


600-—2,500 
225 


700-1 ,200 


Manufacturer 


Fisher Scientific Co.* 


Bausch & Lomb Co. 
Hellige, Inc. 

Klett Mfg. Co. 
Spencer Lens Co. 


Industrial Instruments Co. 
Leeds & Northrup Co. 
Arthur H. Thomas Co. 


Central Scientific Co. 
Fisher Scientific Co. 
Klett Mfg. Co. 
Photovolt Corp. 


A.O. Beckman Co. 
Perkins-Elmer Corp. 


A.O. Beckman Co. 
Coleman Instruments, Inc. 
Leeds & Northrup Co. 
Photovolt Corp. 


Radiation Counter Labs. 
Tracerlab 


Wallace & Tiernan Co., Inc. 
A.O. Beckman Co. 
Central Scientific Co. 


Coleman Instruments, Inc. 


Hellige, Inc. 


* Only American source; balance is of foreign make. 


ment may soon become obsolete: The 
demand for continuous recording moni- 
tors is growing, and it appears likely 
that most of the larger and some of 
the more moderate sized water treat- 
ment plants will soon find it desirable 
to protect their supply systems with re- 


liable measuring and recording devices. 
In addition to the newly developed 
recording monitors, there are several 


types of monitors that are equipped 


with probes for making spot tests of | 


radioactivity. 
Miscellaneous Instruments 


It is doubtful that all of the various 
instruments that have been described 
will be found in any one water plant 
laboratory. On the other hand, some 
instruments not listed are undoubtedly 
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used in many laboratories. In addi- 
tion, some standard instruments, in 
themselves not considered complete 
items of equipment for water analysis, 
are commonplace in the average lab- 
oratory. These include galvanometers, 
ammeters, voltmeters, potentiometers, 
transformers, rectifiers, simple color 
comparator blocks and slides. Such 
instruments are familiar to all labora- 
tory workers and therefore do not re- 
quire discussion here. 


Increasing Use of Instruments 


There is a growing trend toward 
the use of automatic and semiauto- 
matic instruments in the laboratory. 
An automatic titrator that was recently 
placed on the market is an example 
of the available equipment of this kind. 
With this instrument, it is possible te 
perform titrations involving neutraliza- 
tion, oxidation-reduction and precipi- 
tation—all automatically. _Compensa- 
tion for temperatures from 0° to 100°C. 
is provided. 

More automatic instrumentation is 
to be found in industrial control lab- 
oratories than in water plant labora- 
tories. The value of labor saving de- 
vices, plus the increase in accuracy to 
be obtained by substituting instrumen- 
tal data for information which depends 
largely upon the human element, are 
causing an unmistakable trend toward 
the acquisition of more and better in- 
struments in the average water plant 
laboratory. 

Table 1 gives a partial list of instru- 
ments that are suitable for use in the 
average water plant laboratory. The 
approximate costs are based on current 
(May 1951) market prices and are for 
the types and models that would be of 
most practical use to a water chemist. 
No attempt is made to include higher 
priced models that are intended pri- 
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marily for research. The list of manu- 
facturers is not complete for all the 
instruments tabulated. Makers of 
other models can be found in the ad- 
vertising sections of technical journals 
and in dealers’ catalogs. 


Conclusion 


Although instrumentation is the or- 
der of the day, and its actual value for 
obtaining more reliable data has been 
demonstrated, a word of caution is 
offered to those who are inclined to 
believe that instruments are a com- 
plete substitute for brains. Very few 
instruments are foolproof. All are sub- 
ject to wear and tear and will sooner 
or later need some repair. Many of 
the newer instruments are complex 
pieces of electronic equipment which 
need experts to repair them. It also 
requires a competent chemist to recog- 
nize instrument failures or the need for 
adjustment. Such faulty results are 
often best observed by checking in- 
strumental analyses with those ob- 
tained by the chemist using conven- 
tional analytical procedures. To make 
most efficient use of instruments in the 
water plant laboratory, a balance must 
be developed between instrumentation 
itself and competent chemists and tech- 
nicians to supervise and operate the 
instruments. When this balance is 
achieved the laboratory will yield the 
maximum service that can be expected 
of it. 
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Discussion 


By John R. Baylis 


Engr. of Water Purification Bureau of 
Eng., Chicago, Ill. 


When the writer was employed to 
take charge of the experimental filtra- 
tion work for the city of Chicago in 


1926, plans and estimate of the costs - 


of the experimental plant had been pre- 
pared. The engineer estimated the bac- 
teriological laboratory equipment would 
cost $150, and additional apparatus for 
an extensive research laboratory would 
cost $400. He evidently had in mind 
the equipment observed in very small 
filtration plants. The cost of the equip- 
ment first purchased for installation in 
a room in the pumping station prior to 
the construction of the experimental 
plant was over $3,000; the total cost 
of the laboratory equipment was more 
than $5,000. 

The filtration plant design engineers 
of 25-40 years ago were largely re- 
sponsible for many of our poorly de- 
signed and equipped laboratories. An 
8 x 10-ft. room with meager equip- 


ment was regarded as extravagant for 
medium and small filtration plants. 
Such laboratory tests as were made 
were often conducted by employees 
with less than high school training. If 
they could make turbidity, alkalinity 
and residual chlorine tests, and in some 
places do limited bacteriological work, 
they were considered capable. 


Modern Improvements 


Great strides have been made since 
then. Laboratories with ample space 
and good equipment characterize mod- 
ern filtration practice. The chemist 
and bacteriologists of even some small 
plants are well educated and trained in 
water purification test methods. Some, 
not so highly educated, have carried on 
the study of laboratory testing, availed 
themselves of short courses and studied 
at night, until they have gained the 
necessary knowledge of water purifica- 
tion techniques. These operators are 
availing themselves of the latest equip- 
ment that aids in the more efficient 
performance of their work. 
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The author has rendered valuable 
service by calling attention to develop- 
ments in the instrumentation of our 
water plant laboratories. This discus- 
sion will be confined to presenting a list 
of some of the laboratory equipment in 
the Chicago filtration plant labora- 
tories. All the equipment mentioned is 
not new in laboratories, and some of 
it has been used for many years in a 
few of the water laboratories. It is 
not arranged in any special order. 
Equipment common to most labora; 
tories is not mentioned. 


Stirring Machines 

The laboratories are equipped with 
three No. OL-147 stirring machines,* 
each with six stirrers. The machines 


are used for coagulation experiments 
and certain chemical analyses. 


pH Meters 


There are in use two Beckman 
Model M universal pH meters + with 
glass electrodes. These meters are 
used in making pH tests on water and 
are operated quite extensively. 


Granular Activated Carbon Filter 


The granular activated carbon filter 
consists of a pyrex glass tube, 5 ft. 
long and 6 in. od., mounted on a pipe 
base. The tube is filled with a column 
3.5-4.0 ft. deep of granular activated 
carbon. This device is used to prepare 
odor-free dilution water for odor test- 
ing and is used almost constantly. 


Laboratory Sand Filter 


This instrument is a glass tube filter, 
5 ft. long and approximately 14 in. id. 


*A product of Omega Machine Co., 
Providence, R.I. 

+A product of A.O. Beckman Co., South 
Pasadena, Calif. 
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It contains 24 in. of sand, the same as 
the amount used in the actual filters. 
Untreated raw water is filtered through 
the unit constantly to determine the 
clogging rate. 


Amperometric Titrator 


The Amperometric Titrator t is used 
to determine both free and combined 
residual chlorine in the same sample. 
It is more accurate than the ortho- 
tolidine-arsenite (OTA) or starch- 
iodide method. The instrument has 
good reproducibility and minimizes 
the human factor of interpretation. 
Briefly, it consists of chlorine- 
sensitive cell and an ammeter. The 
sample is titrated with standard sodium 
arsenite until the end point, at which 
the needle becomes static. To deter- 
mine combined chlorine, a few drops 
of potassium iodide solution are added 
to the sample at this point, and titra- 
tion is continued until the needle again 
becomes static. Results in pounds per 
million gallons, are read directly from 


the burette. The instrument is used 


several times an hour in the chemical 
control laboratory. 


Lumetron 


The Lumetron § is a photoelectric 
instrument used regularly in the con- 
trol laboratory for the determination of 
turbidity and occasionally for chlorine 
residuals with the OTA method. Al- 
though it receives rough treatment, it 
continues to give satisfactory perform- 
ance. It has the advantage of a long 
light path (150 mm.), so that turbidi- 
ties from 1.0 to 50 ppm. can be read 
and reproduced accurately. 


tA product of Wallace and Tiernan Co., 
Inc.,. Newark, N.J. 

§A product of Photovolt Corp., New 
York, N.Y. 
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Colorimeter 


The Klett-Summerson colorimeter * 
has found its place in the laboratory 
for such routine analyses as those for 
NO,, phenols and turbidities, in which 
broad band widths and long cell path 
can be combined. This instrument is 
put into use approximately 25 times 
every day. 


Photolometer 


The Photolometer ~ is a photoelec- 
tric instrument that is used for routine 
analyses, such as those for SiO,, Mg, 
Mn and turbidities. It would be a 
valuable instrument for a small labo- 
ratory that cannot buy the more expen- 
sive spectrophotometer. It is used ap- 
proximately ten times a day. 


Residual Chlorine Recorders 


The automatic residual chlorine re- 
corder, as used at the filtration plant 
and pumping stations in Chicago, is 
an instrument based on an electrometric 
principle involving the depolarizing ac- 
tion of chlorine on a copper electrode. 
Seven of these units are now in serv- 
ice at the South District Filtration 
Plant and.eleven are installed in pump- 
ing stations. As the units are com- 
posed of two separate parts, a cell and 
a Micromax ¢ recorder, it is possible 
to place the cells at almost any location 
in the plant and keep the recorders in 
the chemical control station. 

The continuous recording of chlorine 
residuals has proved valuable in a num- 
ber of ways. In addition to aiding con- 
trol of prechlorination, the instruments 
indicate the possible need for post- 


*A product of the Klett Mfg. Co., New 
York, N.Y. 

+A product of Central Scientific Co., 
Chicago, 

tA product of Leeds and Northrup Co. 
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chlorination and permit maintenance of 
a constant safe residual in the water 
that leaves the filtration plant. The 
only disadvantage of this unit is that 
the cells funetion with a lower sensi- 
tivity when measuring chloramines. If 
chloramine treatment is continuous, 
however, the cell can be calibrated to 
record the free and combined chlorine 
proportionately. Changes in water 
temperature, pH, combined chlorine 
and iron contents, if above 3 ppm., in- 
fluence the operation of the cell, al- 
though manganese, nitrites, nitrates 
and turbidity do not. The Micromax 
recorder has proved a practical instru- 
ment for measuring and recording volt- 
age changes in electrolytic cells for a 
number of years and has given little 
trouble in operation. 


Centrifuge 


A Size No. 2 centrifuge is used to 
centrifuge various samples, and to con- 
centrate bacteriological specimens for 
the electron microscopes. 


Extractors 


There are two extractors in use. 
Their purpose is the determination of 
oil in water, such as samples from the 
lake and from industrial plants. These 
instruments also find extensive use. 


Shaking Machine 


The shaking machine is used to agi- 
tate up to eight samples under test. 


Vacuum Pump 


This machine produces high vac- 
uums for general use. 


Spectrophotometers 


The Beckman quartz spectropho- 
tometer, Model Du § is used for col- 


§ A product of A.O. Beckman Co., South 
Pasadena, Calif. 
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orimetric analyses in which extreme 
accuracy and sensitivity are required. 
Absorption measurements can be made 
in the range of 320-1,000 mp. Ab- 
sorption cells of 10, 20 and 100 mm. 
are accommodated in an interchange- 
able cell compartment. Readings are 
given in both percentage of transmis- 
sion and optical density. The instru- 
ment has been found to be valuable in 
determining the presence of the follow- 
ing substances in water: As, B, Cr, Cu, 
Fe, Pb, PO, and Zn. Approximately 
five determinations are made daily. 

The Beckman flame spectrophotom- 
eter * is used in conjunction with the 
quartz spectrophotometer, enabling the 
analyst to measure the spectral emis- 
sion intensity of the element being 
tested with the sensitive monochroma- 
tor of the spectrophotometer. The 
flame attachment, as it is commonly 
called, consists of a burner and spray 
atomizer with appropriate connections 
and regulators for air, gas and oxygen. 
The burner is water-cooled. Approxi- 
mately 5 ml. of sample are placed be- 
neath the atomizer inlet tip. The air 
stream sweeps the sample through the 
atomizer to an electrically heated, 
jacketed spray evaporation chamber 
where the spray is dried. The sample 
then enters the burner flame in the 
form of microscopic particles through 
tubes adjacent to the fuel jets. The 
energy emission intensity of the ele- 
ment under observation is measured in 
units of percentage transmittance with 
‘the spectrophotometer. The intensity 
is proportional to the concentration. 
This instrument has been found to give 
excellent results quickly and accurately. 
It is used for such determinations as 
Na, K, Ca and Li and is used one to 
several times daily. 

* A product of A.O. Beckman Co. 
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Electron Microscope 


The console type electron micro- 
scope (1) is being used in the water 
laboratory as a research instrument in 
studying bacteria and coagulation in 
water treatment control. In addition to 
trying to work out a quick method for 
testing for the presence of coliform or- 
ganisms by examining samples from 
24-hour presumptive lactose tubes, the 
researchers have been attempting to 
identify other related bacteria that are 
encountered in these samples. The 
latest series of 5,000 routine samples 
that were run on the electron micro- 
scope, in parallel with the standard 
method tests, indicated that the corre- 
lation was 97 per cent of the total num- 
ber of samples examined. The agree- 
ment with the Standard Methods (2) 
positive samples, however, was only 84 
per cent. The agreement with the 
Standard Methods negative samples 
was 98 per cent. By means of photo- 
graphs and subsequent differentiation 
tests, a fair gallery of pictures to use in 
general identification have been estab- 
lished. This operation has indicated 
that there are a number of enteric or- 
ganisms so closely related to the coli- 
form groups that it is impossible to 
segregate or differentiate them accu- 
rately into genera or species. The 
samples which are delayed lactose fer- 
menters consistently give trouble in 
identification. If identification of or- 
ganisms closely related to Esch. coli 
and Aer. aerogenes comes to be con- 
sidered more significant to water safety 
and purity, the electron microscope will 
be very valuable in indicating their 
presence. Standard Methods tests, as 


presently used, do not indicate the 
presence of organisms other than Esch. 
coli and Aer. aerogenes. In more than 
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half of the disagreements with Stand- 
ard Methods tests, the electron micro- 
“scope gave a positive test because of 
the presence of these organisms, but 
subsequent Standard Methods proce- 
dures gave negative results. The elec- 
tron microscope is therefore now used 
only to supply quick indications of their 
presence. No positive or negative de- 
terminations are made, however, with 
the electron microscope as these are 
obtained by Standard Methods pro- 
cedures. 

The electron microscope has also 
been used to study coagulation. Speci- 
mens of the various types of floc have 
been photographed and studied to 
learn something of their structure. 


High-Rate Evaporator 


The high-rate evaporator that is used 
has a capacity of 10 1. per hour. It 
works under 28 in. of mercury and 
4 psi. steam pressure. It will take 3-1. 
batches or a continuous flow. Its main 
function is to concentrate samples for 
radiological counts. 


Radiological Water Monitor 


In accordance with the present in- 
terest in radiological defense, the labo- 
ratory is experimenting with a water 
monitoring control instrument. The 
instrument consists of a jacketed 
Geiger-Mueller counter with an ampli- 
fied rate counter and strip chart re- 
corder. A constant stream of water 
from the plant effluent sampling line is 
passed through the instrument which, 
in turn, counts and records the normal 
background in the water. If additional 
radioactivity enters the water, the re- 
corder quickly indicates the intensity 
of the radioactivity present. The tests 
are so far inconclusive, and further 
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work will be necessary before the in- 
strument is considered satisfactory or 
its limitations determined. 


Radiological Proportional Counter 


The laboratory is also experiment- 
ing with an alpha-beta-gamma propor- 
tional counter, Model PC1.* This unit 
is designed to handle such samples as 
evaporated salts, precipitates, ashed 
and mud samples. The instrument is 
purely a proportional counter with very 
good sensitivity. 


Geiger Counter 


A portable Geiger counter of the 
radiation meter type is also used by the 
laboratory, primarily for measurement 
of radioactivity of low intensity, and 
particularly as a monitoring instrument 
during and after handling radioactive 
materials in the laboratory. It is use- 
ful in checking apparatus and equip- 
ment for contamination by small 
amounts of radioactive materials. 


Odor-Testing Device 


A constant stream of water is heated 
and sprayed in a bell jar with a hole 
in the top for use in testing the odor. 
It is provided with a means of diluting 
the water with odor-free water for de- 
termination of odor threshold. The 
device, which is not commercially avail- 
able, has been described in a recent 


paper (3). 


Constant-Temperature Bath 


A constant-temperature bath has a 
0-50°C. range. It is used as a bac- 
teriological incubator for culture tubes 
of samples of water collected on eve- 


*A product of Nuclear Measurements 
Corp., Indianapolis, Ind. 
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ning and night shifts—principally for 
100-ml. tubes. The tubes are incubated 
until transferred to the main incubator 
in the bacteriological laboratory. 


Charlab 


Charlab * is an automatic washer 
used quite extensively for washing 
glassware in the bacteriological labo- 
ratory. 


Broth Tube Loader 
A broth tube pump is used very 
extensively for loading culture tubes. 


Foerst Centrifuge 


The centrifuge is used for the con- 
centration of microorganisms to make 


*A product of Eimer and Amend, New 
York, N. Y. 
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counts. This instrument receives ex- 
tensive use. 


Photographic Equipment 


Complete equipment is available for 
regular photography and for making 
photomicrographs, including the equip- 
ment for developing and for printing. 
Much photographic work is involved 
in the use of the electron microscope. 
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Relation of Water Utilities to State 
Regulatory Bodies 
By Spencer B. Eddy 


A paper presented on April 5, 1951, at the New York Section Meeting, 
Albany, N.Y ., by Spencer B. Eddy, Commissioner, State Public Service 


Com., Albany, N.Y. 


F all the utilities with which a 

public service commission deals, 
the water industry is the oldest and 
the most essential. Necessary as the 
electric light and the telephone may be 
to the present economy and living 
standard, civilization can and did exist 
withoft them. Mankind cannot, how- 
ever, exist without water. 

Two thousand years ago the civiliza- 
tion of Rome depended upon the great 
aqueducts which were constructed to 
bring water to the cities. Some of 
these aqueducts were so well built that 
they are still in use. Because of an 
adequate water supply, the incidence of 
certain diseases and the resulting death 
rate in a Roman city two thousand 
years ago was far less than it was 
throughout the middle ages and until 
only a few years ago in Europe, Eng- 
land and even in tttis country. 

In the state of New York there are 
approximately 926 water plants, of 
which 545 are owned by some subdivi- 
sion of the government. There are 375 
that are privately owned, and of these, 
105 corporations operating 125 water 
works systems are under the super- 
vision of the Public Service Commis- 
sion. The present statute exempts any 
privately owned property worth less 
than $10,000 from P.S.C. control. The 
commission’s control over water com- 
panies differs, however, from its con- 
trol over other utilities. 


Control of electric, gas and telephone 
companies by the P.S.C.—even those 
which are municipally owned—is, 
broadly speaking, complete. A more 
complicated pattern exists for the su- 
pervision of the water industry. There 
is no control whatsoever of municipally 
owned plants or privately owned plants 
having property worth less than $10,- 
000. All water supply systems, whether 
publicly or privately owned, must ob- 
tain permission from the State Water 
and Control Commission to acquire a 
source of supply. The sanitary aspect, 
encompassing the healthfulness and 
purity of water, is largely controlled 
by the Health Department. The P.S.C. 
controls rates and service, and account- 
ing and financing. No privately owned 
water company may dispose of its prop- 
erty without the commission’s direct 
approval. 


Differences From Other Utilities 


The water industry is characterized 
by certain marked differences from 
other utilities : 

1. The investment in a water plant 
is far greater in proportion to its an- 
nual revenues than it is in any other 
form of public utility. 

2. Revenues are far more stable. 
Although business depressions greatly 
affect telephone use and even the sales 
of electricity and gas, they make very 
little difference, except possibly in some 
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industrial use, in the amount of water 
consumed. 

3. There has been a tendency in the 
industry toward government owner- 
ship. An appreciable number of mu- 
nicipally operated electric plants have 
been sold by the municipalities to local 
power companies, but no municipality 
has disposed of its water works to an 
outside corporation. Many private wa- 
ter companies, on the other hand, have 
sold their plants to the municipalities 
which they served. 

One reason for this tendency is that 
electricity can be transmitted cheaply 
and dispatched to the point at which it 
can be best and most economically 
used. With the exception of New 
York City, the water supply is almost 
exclusively a local problem, and con- 
struction and transmission costs make 
anything like the grid of interlocking 
electric lines which serve this state 
prohibitive. Also, with but few ex- 
ceptions, the municipal systems in New 
York have been well run and have 
served the public adequately. The mu- 
nicipal system has certain advantages 
—particularly those of cheap financing 
and low taxes—not enjoyed by the pri- 
vately owned companies, and a much 
stronger argument can therefore be 
presented for municipal ownership of 
water plants than for any other class 
of utilities. 


Problems of Water Industry 


Foremost among problems facing the 
water industry is the ever present ques- 
tion of rates. As long as the infla- 
tionary spiral exists, taxes increase and 
the costs of doing business rise, the 
necessity of rate relief can be lessened 
but not eliminated. The water com- 
panies most seriously affected by these 
factors are those that serve expanding 
communities requiring additional plant 
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construction. It would have been nec- 
essary recently to have increased the 
plant investment of a small company 
serving 154 customers approximately 
75 per cent to serve 11 additional cus- 
tomers in its territory. Service must, 
of course, be furnished to anyone who 
desires it, but serving additional cus- 
tomers may well necessitate increased 
rates to present customers—an_ in- 
crease which would not be necessary if 
the business were static. To solve this 
problem, a general investigation of 
present rules for extensions is being 
undertaken so that the views of the 
industry can be obtained. These views 
will form a basis for discussion, and 
it is hoped, will provide suggestions for 
equitable treatment of both the cus- 
tomers and the company. 

Water conservation will aid in min- 
imizing additional plant construction. 
It may previously have been more eco- 
nomical to have a leaky main than to 
repair or replace it. It is no longer so 
if additional water storage or pumping 
facilities must be added to provide for 
the wasted water. The most practical 
method of reducing water use is com- 
plete installation of meters. Material 
shortages during World War II ren- 
dered meters virtually unobtainable, 
and the same situation may soon again 
exist. Although exact figures are not 
available, estimates indicate a saving of 
as much as one-third by substitution of 
metered for unmetered service. Me- 
ter installation by a small company may 
require a substantial capital expendi- 
ture and thereby increase its operating 
expenses, but this outlay will be less 
than that required to build additional 
plant. 


Sale of Water Systems 


Companies have not always given 
adequate or proper service, sometimes 
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because of financial problems, some- 
times because the existence of the com- 
pany was not economically justified 
and sometimes because of a multitude 
of other reasons, including the owners’ 
avarice. Such situations move cus- 
tomers being served to demand the 
acquisition of the plant by either the 
municipality or a water district to be 
created for that purpose. The P.S.C. 
has nothing to do with the creation of 
water districts; that operation lies 
within the jurisdiction of the state 
comptroller. 

All too often the bad company pro- 
viding poor service impels the com- 
munity to overpay in ridding itself of 
an inadequate service. New York law 
requires that any utility, including pri- 
vately owned water companies, must 
obtain the commission’s approval be- 
fore selling its plant. The law further 
requires that the P.S.C. must deter- 
mine that the sale—including, of course, 
the price paid—is in the public interest. 
It is not, however, the municipality 
that is controlled by the P.S.C. The 
commission’s control is solely over the 
property of the selling company. This 
law can nevertheless protect the com- 
munity’s interests since its control of 
one negotiator (the company) provides 
effective control of the entire nego- 
tiation. 

It has been suggested that the statute 
be amended to give the commission 
jurisdiction over all water companies. 
The author feels that no new water 
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company that is privately owned should 
be created without P.S.C. approval. 
This provision will protect homebuild- 
ers from the practices of real estate 
speculators who construct inadequate 
water systems only to stimulate land 
sales. Such systems function satisfac- 
torily for a short time and thus attract 
customers, but after the development 
is completed they break down, leaving 
the homeowners with practically worth- 
less property—or further costs in pro- 
viding a new system that will function 


properly. 
Future Prospects 


The most optimistic view of the fu- 
ture forecasts a period during which 
the defense effort will rénder many 
supplies increasingly difficult to obtain, 
raise manpower problems, including 
the loss of key personnel to the armed 
forces, and precipitate wage and price 
increases. A more serious view por- 
tends an imminent fight for survival 
to preserve not only our way of life 
but civilization as it is now known. 

No other industry will face more 
ponderous problems than those of the 
water industry. No industry is more 
vulrerable to sabotage. A water plant 
destroyed or a supply contaminated 
cannot be quickly restored. Not only 
the enjoyment of normal living condi- 
tions, but the health and lives of the 
nation’s people rest in the hands of 
water works operators. 
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Fluoride Chemical Feeding 
By L. EF. Harper 


A contribution to the Journal by L. E. Harper, Pres., Omega Machine 


Co., Providence, RI. 


LUORIDATION of public water 

supplies to obtain a reduction of 
dental caries for consumers has been 
the subject of much study since the 
Newburgh-Kingston experiments were 
started. Interest has increased as the 
favorable results of this and other con- 
trolled experiments at Grand Rapids, 
Sheboygan, Evanston and other cities 
have been published. The subject has 
been well covered from chemical, bio- 
logical, legal, ethical, health and cost 
standpoints, particularly in recent pa- 
pers by Maier (1), Faber (2) and Cox 
and Ast (3). This discussion is de- 
voted exclusively to the physical plant 
and the practical problems involved in 
fluoridation. 


Individuality of Systems 


There is no single chemical or sys- 
tem of handling and feeding fluoride 
compounds that is best for all condi- 
tions and all sizes of plants. The 
equipment and chemical recommended 
depend on the size of the plant, whether 
or not the supply is enclosed and un- 
der pressure at the point of appli- 
cation (as in most small well sup- 
plies), the number of application points, 
the cost of fluoride compounds in the 
particular locality, whether or not the 
installation has been planned for an 
existing plant or a new one and per- 
sonal preferences. 
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Chemicals 


The appendix contains basic data 
for the sodium silicofluoride, sodium 
fluoride and hydrofluosilicic acid. This 
information is essential to provide an 
understanding of the handling and feed- 
ing of these materials. 

Table 1 shows the characteristics of 
the most generally used fluoride com- 
pounds and their prices as of June 
1951. 

Table 2 shows the cost per year, for 
chemicals only, to increase the fluoride 
content 1 ppm. in plants of capacities 
from 0.1 to 10 mgd. Costs for inter- 
mediate or larger capacities may be 
obtained by using the value for 1 mgd. 
and the proper multipliers. 

Table 3 lists the chemical companies 
which produce the three basic fluori- 
dation chemicals. It will be noted that 
the new chemical “Flural *” (AIFSO,) 
is not included in these tables. It has 
been omitted because its use is still 
under laboratory study. 


*An experimental product of Ozark- 
Mahoning Co., Tulsa, Okla. Flural has the 
appearance of granular alum and is intended 
to be fed in an alum feeder. The fluoride 
content can be adjusted relative to the alum 
content so that normal alum treatment of 
any water will give proper fluoride dosage. 
A second alum feeder for standard alum 
should be used during periods of greater 
requirements. Flural is said to be cheaper 
than alum plus sodium fluoride. 
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TABLE 1 
Characteristics of Fluoride Compounds (1) 


Chemical Formula 


Purity F Content ° 
per cent per cent 
mil. 


Cost i 1 ppm. F 
Solu- Cost per Ib. Treatment of 
bility per lb. wae 1 mil.gal. 


Cost | Quantity 
cents dollars lb. 


Sodium Silicofluoride | NaeSiFs} 98.5 60.0 
Sodium Fluoride NaF 95-98 44.4 


0.762 5.6 9.33 | 0.78 13.9 
4.050 | 11.0 25.0 2.15 19.5 
(28.0 

coarse) 


Hydrofluosilicic Acid* | H2SiFs 30.0 22-30 | Liquid 7.8 32.90 2.94 36.3 


23% basis 


* Competent authorities state that hydrofluosilicic acid can be recovered as a byproduct of superphosphate 
fertilizer manufacture, at a cost competitive with silicofluoride when sold in tank car lots gn a long contract basis. 


There is none available at present. 


Basic Installation Requirements 


A quick glance at Table 1 may evoke 
the question, “Why use any but 
the cheapest chemical—silicofluoride ?” 
For economic reasons, large cities 
should obviously not consider the more 
expensive forms. For the small plant, 
however, several factors such as equip- 
ment cost, desirability of using pro- 
portioning pumps for pressure feeding, 
distance from source of supply and 
space available for equipment affect the 
choice of compounds. Another factor 
is the current shortage of silicofluoride, 
although there will eventually be 
enough, as there are ample sources. 

A very small plant can, of course, 
afford to be less concerned with the 
price of the chemical than with the 
purchase and maintenance costs of the 
equipment required to apply it. In a 
very small plant the handling problem 
is also minimized. Although it is ideal 
to have handling made convenient in 
the smaller plants, the time and atten- 
tion given to this portion of the plan- 
ning may be secondary. A small plant 
may use only 100 Ib. of fluoride com- 
pound per month. If this 100-Ib. con- 
tainer must be carried up a flight of 


stairs once a month the onerous task 
may not be desirable, but it is certainly 
not comparable to the hardship in a 
plant where the feeding rate may be 
several hundred pounds daily, or even 
100 Ib. per day. 


Space Limitations 


The majority of fluoride installations 
to be provided in the next several years 
will be constructed in existing plants 
which were built before fluoridation 
was even known. In these it may be 
difficult to provide an ideal installa- 
tion, simply because of space limita- 
tions. In planning fluoride feeder in- 
stallations, as in any similar engineer- 
ing problem, some compromise between 
the ideal and the practicable is fre- 
quently necessary. The recommenda- 
tions in this paper are based on what 
has proved to be best in practice. 

The closer these precepts are fol- 
lowed, the better the installation will 
be—the more they are disregarded or 
compromised, the poorer the installa- 
tion will be. It is not implied that an 
installation that fails to comply with 
these recommendations will not work. 
A workable installation might indeed 
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TABLE 2 
Annual Chemical Costs of 1-ppm. Fluoridation* 


| 


Average Production 


med. 


Chemical | 


0.10 | O25 | 


0.50 


Sodium Silicofluoride 28.50 |$ 71.25 | $142.50 |$ 285.00 
191.25 | 382.50 
Hydrofluosilicic Acid | 100.00 | 250.00} 500.00 


Sodium Fluoride 76.50 | 


i 


— 
| 1.0 | 2.0 5.0 | 10.0 


$1,425.00 |$ 2,850.00 
3,825.00 | 7,650.00 
5,000.00 | 10,000.00 


$ 570.00 
1,530.00 
2,000.00 


765.00 
1,000.00 


* Based on June 1951 cost data. 


be obtained if every suggestion offered 
here is ignored. It will, however, be 
a marginally operating installation, 
plagued by high maintenance costs, 
labor and material wastes, and im- 
proper dosing. 


Factors Governing Choice 


After chemical costs and basic physi- 
cal requirements are considered, it is 
desirable to evaluate the types of in- 
stallations which may be chosen. 

A fluoridation installation must be 
viewed as an entity and examined in 
all its aspects. The best installation 
may be defined as one that incorporates 
the best combination of the following 
factors : 


1. Simple mechanical feeding device, 
either liquid or dry. 

2. Simple piping or injection ar- 
rangement. (Gravity feed is less com- 
plicated than pressure feed. ) 

3. Minimum chemical handling. 

4. Minimum maintenance and oper- 
ational duties. 

5. Minimum equipment expenditure 
consistent with good performance. 

6. Means for maintaining a reliable 
permanent record. 


Types of Installations 


The various systems or types of in- 
stallations available are listed below, 


with their advantages and limitations. 
The six conditions mentioned above 
must be considered in evaluating the 
suitability of these systems for any 
particular plant. Chemical cost is not 
a factor in this listing, although it does 
affect one’s viewpoint. Simplicity is 
the watchword. 

1. Rubber or plastic diaphragm type 
proportioning pump, delivering hydro- 
fluosilicic acid by gravity directly from 
the acid container on scales to the point 
of application. 

This type of installation requires 
minimum chemical handling. Dia- 
phragm proportioning pumps are gen- 
erally preferable to piston or plunger 
type pumps because of their lower 
maintenance requirements and greater 
simplicity. They will pump against 
100 psi. but are limited to a capacity 
of approximately 74 gph. for a single 
unit, or 15 gph. for a duplex pump. 

Treatment with 7 gal. of fluosilicic 
acid will add 1 ppm. of fluoride ion to 
approximately 2 mil.gal. of water. 
Hydrofluosilicic acid or solution feed- 
ing is presently confined to the smaller 
plants or if feeding against pressure is 
necessary. Should cost of the acid 
come down, however, it might be pur- 
chased in carload lots and pumped to 
storage. A diaphragm pump or dipper 
type liquid feeder could then be used 
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TABLE 3 


Blockson Chemical Co. 

Joliet, Ill. 

Davison Chemical Co. 
Baltimore 3, Md. 

E. I. du Pont De Nemours & Co. 
Wilmington 98, Del. 

U.S. Phosphoric Products Co. 
Tampa, Fla. 

Baugh Chemical Co. 
Baltimore, Md. 

Henry Sundheimer Co. 

103 Park Ave. 

New York 17, N.Y. 


Sodium Fluoride 

Blockson Chemical Co. 
Joliet, Ill. 

General Chemical Div. 
Allied Chemical & Dye Corp. 
40 Rector St. 

New York 6, N.Y. 
Aluminum Co. of America 
Chemicals Div. 

624 Gulf Bldg. 

Pittsburgh 19, Pa. 

American Agricultural Chemical Co. 
50 Church St. 

New York City, N.Y. 


Hydrofluosilicic Acid 
Davison Chemical Co. 
Baltimore 3, Md. 


Harshaw Chemical Co. 
1945 E 97 St. 
Cleveland, Ohio 

E. I. du Pont De Nemours & Co. 
Organic Chemicals Dept. 
Philadelphia, Pa. 

Baugh Chemical Co. 
Baltimore 3, Md. 


to measure the acid to the point of 
application. This could result in mini- 
mum chemical handling and a very 
simple installation. At present, exist- 
ing customers are using all the fluo- 
silicic acid produced. 
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2. Dry feeder (on platform scale, 
or gravimetric weighing dry feeder) 
with dissolver, delivering sodium fluo- 
ride or silicofluoride solution by grav- 
ity to point of application. 

Dry feeders are ordinarily used in 
most medium- and large-sized plants, 
or wherever gravity feed can be used. 
Volumetric feeders will deliver as little 
as 3-4 oz. per hour to treat supplies of 
200,000 gal. or more daily. Gravi- 
metric (weighing) dry feeders will 
feed as little as 1 lb. per hour but are 
generally used for rates of more than 
5 lb. per hour or to treat supplies of 
5 mil.gal. or more daily. 


3. Diaphragm type proportioning 


pump for hydrofluosilicic acid, deliver- 
ing directly from acid container on a 
platform scale to main, under pressure, 
through an injection nozzle. 

If calcium and magnesium are pres- 
ent, they may deposit on and clog the 
nozzle, thereby further complicating 


high-pressure injection. Pressure feed- 
ing always involves additional equip- 
ment and more extensive maintenance 
than is required by gravity feed. 

4a. Saturators for sodium fluoride 
with liquid feeder for gravity feed. 

Saturators (4) have many advantages 
that favor their use in plants in which 
this system is applicable. The tanks 
may be placed at a low level to facili- 
tate filling, and they may hold a com- 
paratively large quantity of chemical. 
An entire 100-lb. bag or 125-Ib. drum 
may be added at one filling. The gran- 
ular sodium fluoride used in them is 
quite free from dust. 

A saturator with a proportioning 
pump that uses a 4 per cent solution 
will treat 3 mgd. with 1 ppm. of fluo- 
ride. Duplex or triplex proportioning 
pumps can double or triple this capac- 
ity, respectively. 
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4b. Saturators for sodium fluoride 
with proportioning pumps for pressure 
feeding. 

If hard water is encountered, the 
saturator makeup water must be sof- 
tened thereby complicating the installa- 
tion and increasing maintenance. 

5. Dry feeders (on platform scales 
or gravimetric) with injector or pump 
to deliver against pressure. 

If hard water is encountered, ejectors 
or pumps should not be used for rates 
which exceed approximately 12-20 lb. 
per day of sodium fluoride. Ejectors 
and pumps will clog excessively with 
calcium or magnesium fluoride unless 
the dissolver water is softened or cal- 
cium and magnesium are stabilized by 
polyphosphate treatment. 

6a. Liquid feeders for feeding 3-4 
per cent sodium fluoride solutions by 
gravity. 

6b. Proportioning pumps for feed- 
ing sodium fluoride solutions against 
pressure. 

Treatment with 7 gph. of 3 per cent 
sodium fluoride solution will add 1 
ppm. of fluoride ion to approximately 
90,000 gal. of water. 

If hard water is encountered, a sof- 
tener should be provided to make up 
the solution and prevent loss of fluoride 
which will precipitate out as magne- 
sium or calcium fluoride. 

In systems 6a and 6b, it is more 
complicated to measure both the so- 
dium fluoride and water to make up a 
solution of known strength than simply 
to fill the hopper of a dry feeder or the 
tank of a saturator. If waters of high 
calcium and magnesium content are 
encountered, the softener is an added 
item of equipment requiring attention 
and further complicating the installa- 
tion. The addition of phosphates in- 
volves handling additional chemical. 


Jour. AWWA 
Receiving, Storing and Handling 


The chemical must be moved into 
the plant and stored before being put 
into the feeder. The cost of this han- 
dling is just as important as the cost 
of the chemical itself. Chemical han- 
dling and storage may therefore logi- 
cally be considered first. The require- 
ments for small plants will be discussed 
first, with recommendations for larger 
plants following in size order. 

Storage should be convenient to the 
feeder for any size plant. The chemical 
should be stored in a dry room, not 
directly on a concrete floor laid on the 
ground. Moisture can be absorbed 
through concrete flooring, and even 
steel drums should be placed on boards 
or grids to allow circulation of air to 
prevent “sweating” on the bottom. 


Hydrofluosilicic Acid 


If hydrofluosilicic acid is obtained in 
drums, they should be placed on a plat- 
form scale beside or below the propor- 
tioning pump, for convenience in check- 
ing the amount fed. As requirements 
will be low, only one or two drums will 
ordinarily be kept in storage. Stand- 
ard two-wheeled, rubber-tired indus- 
trial hand trucks or special drum trucks 
provide an easy means of handling the 
drums. 

Rubber gloves, goggles and rubber 
aprons should be worn by those han- 
dling drums. 

This chemical should not be diluted 
as dilution may cause the silicic acid to 
gel. The diluted acid will also be more 
active. Pumps should be used in 
smaller plants for feeding the acid since 
they provide a closed system and can 
take their suction directly from the 
shipping container. The container 
should be placed on scales to check the 
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rate of feed. This method precludes 
the need for sampling or for any other 
handling of the acid. 

Fluoride or Silicofluoride 


If few in number, 100-lb. bags can 
be transported by hand trucks. Four 


or five 100-Ib. bags, measuring 17 x 25 
x 6} in., can be stacked easily on a 
“stevedore” truck. Rubber tired trucks 


ae Filter Bags 


Filling Canopy 


Chemical Feeder and Storage 
Hopper 

The hopper is installed above the feeder 

to save storage space. Although only 36 

sq.ft. of floor space is used, approximately 

half a carload of fluoride compound is 

accommodated. 


Pig.. 1. 


are easier to use and less damaging 
to floors. 

If pressed for dry materials storage 
space, a storage hopper should be con- 
structed above the feeder to hold the 
entire shipment of chemical. The floor- 
to-floor distance assumed in Fig. 1 is 
13 ft. Since the hopper is a 6 ft. cube, 
it will hold 200 cu.ft., or approxi- 
mately half a carload of fluoride com- 
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pound and require only 36 sq.ft. of 
floor space. 

Storage in bags requires floor space, 
whereas chemical storage hoppers can 
utilize overhead space not generally 
used. A bin gate or valve should be 
used for'filling the smaller feeder hop- 
per from the storage hopper. The 
feeder hopper should be vented back to 
the top of the storage hopper. This 
arrangement results in a single han- 
dling of the chemical and solves the 
problem of segregated storage. For 
dumping such large quantities of chem- 
icals, adequate dust removal equipment 
must be provided. 

If the dry chemical is to be stored 
and used in considerable quantities, 
such as carload shipments, good mate- 
rial handling practice may indicate pal- 
let storage and transportation by dol- 
lies. 

The size of elevators or doorways 
often determines pallet size. A 30 x 
48-in. pallet having a platform height 
of 11 in. and holding 25 100-lb. bags, 
six bags high, with one in the center 
may be used. The total height from 
the floor will be 54 in. The advan- 
tage of pallet handling is that it de- 
creases labor needs, dust and breakage. 

In handling carloads or any large 
quantities of the fluoride compounds, 
operators should wear respirators.* 

Barrels and large drums (350-450 
Ib.) are seldom used but may be desir- 
able because of shipping limitations. 
Their weight may render them difficult 
to handle. They may be transported 
on the level with a two-wheel indus- 


*Bureau of Mines mask BM2101 and 
filter BM2133 are recommended. They are 
available from Mine Safety Appliances Co., 
232 N. Braddock Ave., Pittsburgh, Pa., and 
Davis Emergency Equipment Co., Inc., 45 
Halleck St., Newark, N.J. 
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trial truck. An elevator or hoist is 
necessary if they are to be elevated or 
stored in tiers. Figure 2 illustrates the 
use of a dust canopy for filling a hopper 
from barrels or drums without escape 
of dust. A filter is necessary to pre- 
vent the escape of dust if more than 
one drum is to be emptied into the 


hopper. 
Filling Feeder Hoppers 


It is desirable, even in small installa- 
tions, to provide hoppers for chemical 


Fig. 2. Dust Canopy 
Bags or barrels of chemical are enclosed 
by housing while being emptied into hop- 
per thereby preventing the escape of any 
dust. 


feeders or dissolving tanks for liquid 
feeders and proportioning pumps that 
hold more than an entire container of 
chemical. For bags, this capacity is 
approximately 125 lb. to permit an- 
other 100-lb. bag to be unloaded into 
the hopper before it empties. 

The advantages of this arrangement 
are: 
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1. Less handling of fluoride, with 
saving of time 

2. Less dusting, with improved 
working conditions 

3. Less chance of spilling, with sav- 
ings of chemical. 

If more than one bag is emptied at 
a time, or if large drums or barrels are 
emptied, dust removal equipment should 
be provided. A means of outside dis- 
charge from the dust filters must al- 
ways be provided. Dust removal is a 
desirable feature for even the small 
installations. 

Proper design of the hopper or load- 
ing door will permit placement of the 
entire container within the hopper 
thereby permitting the bag or drum to 
discharge its contents after the door 
has been closed. 

Filling should not be a disagreeable 
task and should be performed by one 
operator. Filling openings should 
therefore be at a convenient height, 
and the need for step ladders, boxes 
or platforms, to fill the hopper should 
be avoided. If the filling openings are 
high, there is a tendency to transfer 
the chemical from the original container 
to a smaller one to facilitate lifting, 
thus causing spillage, excessive dusting 
and waste of time. 

If the extension hoppers extend 
through the chemical storage floor 
above the feeders, it is often desirable 
to extend them as high as possible to 
increase the storage capacity. A con- 
venient loading height is 24-30 in. 
The maximum height of 36 in. should 
be used only if quantities used are not 
too great. A convenient height if bar- 
rels or large drums are to be emptied 
is 12 in., as the edge of the hopper can 
be used as a fulcrum point to aid in 
upsetting the barrel. 
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If the extension hopper extends 
through the floor. and takes space 
needed for aisles, as shown in Fig. 3, 
the hopper can be stopped flush with 
the floor. 


Feeder Requirements 


There are four basic requirements of 
feeders for fluoride chemicals: accu- 
racy, dosage check, efficient dissolver 
and protection against overfeeding. 


Accuracy 


The term “accuracy” may be applied 
to so many aspects of a feeding problem 
that it is advisable to define and clarify 
the limitation of the term. Accuracy 
generally means uniformity of feed 
once the rate is established. For volu- 
metric feeders, whether dry feeders or 
proportioning pumps, the usual toler- 
ance is + 3 per cent. For gravimetric 
weighing feeders the tolerance is + 1 
per cent. 

Tests on volumetric feeders may oc- 
casionally indicate a uniformity of feed 
within 1 per cent by weight. Such 
accuracy can result if the density of 
the material has remained extremely 
uniform. Variations in weight per unit 
of volume may and do occur, however, 
because of: [1] compression of chemi- 
cal by its own weight, piled in the 
hopper, [2] compression by vibration 
from other machinery or the feeder 
itself, [3] different flow characteristics 
caused by slight differences in moisture 
content or storage conditions and [4] 
variation in density or particle size 


between different shipments or even... 


between different bags in the same 
shipment. 

There are many other factors, but all 
manufacturers of chemical feeders gen- 
erally know that under ideal conditions, 
with clean feeders the machines will 
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deliver +1 per cent of the desired 
amount by volume. Manufacturers 
should not, however, be expected to 
stretch their consciences by guarantee- 
ing accuracies closer than + 3 per cent 
for volumetric feeders under field 
conditions. 

“Accuracy” may also pertain to set- 
ting the rate of feed. Accuracy can be 
achieved most easily in volumetric 
feeders if the adjustment scale is linear 


— 16 in. 


Dust Collector 


Angle iron Frame 


103 in. 24 


30 in. (square) 


Fig. 3. Extension Hopper Design Variation 
This extension hopper has been stopped 
flush with the floor to conserve aisle 
space. The dust collector can be turned 
through 180 deg. The angle iron frame 
and cover are set flush with the floor. 


and contains a large number of scale 
graduations. Closer settings may be 
made if the scale has 100 readable 
graduations than if there are only 10. 
The recommended type of linear scale 
is calibrated in percentages. If the 
scale is nonlinear, a calibration chart 
must be referred to when setting the 
rate of feed. 
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Volumetric feeders must be cali- 
brated or tested on the particular chem- 
ical to be fed to determine the feed rate 
for a given setting. Gravimetric feed- 
ers should be capable of being preset 
exactly to the desired rate without 
calibration. 

Accuracy of volumetric feeders is 
very closely related to a compressibility 
factor and to flow characteristics. The 
rate of feed of activated carbon, which 
is very compressible, may therefore be 
expected to vary by +10 per cent 
through volumetric feeders, hydrated 
lime and light soda ash by+ 5 per cent 
.and alum and dense soda ash by + 3 
per cent. Gravimetric feeders are not 
affected by variations in density or 
flowing characteristics of the material 
being handled. Those suitable for 
feeding small quantities of fluoride 
compounds have feed control rates op- 
erated by synchronous motors and 
should deliver within + 1 per cent of 
the desired amount. 


Dosage Check 

Good engineering requires that some 
means be provided to check the feeder 
accurately for the amount of chemical 
being delivered. Periodic sampling is 
not desirable for several reasons: 

1. Fluoride chemicals (acid, dry or 
solution) should not be handled. 

2. Test periods must be compara- 
tively long or they are inaccurate. 

3. Interruption of chemical dosage 
is undesirable. 

4. The practice is time-consuming. 

5. Over- or underfeed may occur be- 
tween sampling periods without being 
detected. 

Provisions for continuous testing are 
so inexpensive and simple to provide 
that they should not be omitted. This 
operation provides a means of keeping 
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necessary records and more closely 
controlling plant operations. 

If hydrofluosilicic acid is pumped 
by a proportioning pump to the appli- 
cation point, the original acid container 
can be placed on a platform scale and 
loss in weight read at convenient in- 
tervals. Beam scales are relatively in- 
expensive, and at a nominal expense 
they can be equipped with vernier in- 
dicators that make them dial scales 
with 100-0z. ranges. After 100 oz. 
has been fed, the tare weight is shifted. 
These indicators are especially recom- 
mended for very low feed rates (14 lb. 
per hour or less). Dial scales, fur- 
thermore, cost about four times as 
much as beam scales. 

Loss-in-weight type gravimetric 
feeders have built-in scales that con- 
trol the feed rate. Chart recorders 
can easily be attached to gravimetric 
feeders. 

If sodium fluoride solutions are to 
be pumped or measured by any other 
type feeder, several simple methods of 
continuous testing may be used. The 
simplest is a scale attached to the in- 
side of the tank that can be easily read 
by the operator, although, for a deep 
tank, a float, cable, pulley and scale on 
the outside of the tank would be better. 
A sight glass will show the level in the 
tank at all times and, if connected to 
the tank and pump as shown in Fig. 4, 
will serve as a test gage to show how 
much the pump is delivering with each 
stroke. The gage will also indicate any 
malfunctioning of the valves. If the 
solution rises in the sight glass during 
a pressure stroke, the suction valve is 
faulty. If the proper volume is not 
drawn in by the pump, the discharge 
valve is at fault. 

By providing a water meter on the 
makeup supply to a sodium fluoride 
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saturator, a record of the sodium fluo- 
ride used may be developed. 

Dry feeders for low rates of feed 
should be placed on a platform scale 
as described above for acid tanks, and 
vernier indicators used to check the 
feed at low rates. 


Dissolving Tanks 


Dissolvers should not be placed on 
the scales of small feeders for two 
reasons : 

Zin. Chemical Hose or Tubing 
3.in. Thin-wall Conduit 


Fig. 4. Proportioning Pump Installation 
When valve A is closed the pump draws 
directly from the sight glass, showing the 
exact amount delivered by each pump 
stroke without interrupting the feed. 


1. When feeding a few ounces per 
hour, the slightly fluctuating level in 
the dissolver makes loss-in-weight tests 
unreliable, except for long runs. 

2. Condensation on the dissolver in- 
creases in humid weather and runs 
down upon the scale thus increasing 
the weight on it. 

Large dissolvers used for higher 
feed rates would also not be placed on 
scales because of their great weight. 

Because fluoride compounds dissolve 
slowly and form very dilute solutions, 


dissolvers must provide ample retention 
time. Sodium fluoride is soluble to the 
extent of only slightly more than 4 per 
cent. Solubility tables are based on 
pure (distilled) water and unlimited 
solution time. Practical considerations 
of limited time and less than ideal con- 
ditions suggest that about one-fourth 
of the ultimate solubility, or 1 per 
cent, can be obtained in a continuous 
dissolver. A 1 per cent solution is ob- 
tained with approximately 12 gal. of 
water per pound of chemical. Assum- 
ing a rate of feed of 10 lb. per hour, 
the water requirements will be 120 gph. 
or 2 gpm. A five-minute retention 
period will therefore require a 10-gal. 
dissolver. 


Dissolver Size Formula 


From these considerations, it is ap- 
parent that, based upon 1 per cent solu- 
bility in five minutes, a formula for 
dissolver sizes for sodium fluoride may 
be written: dissolver size (volumetric 
capacity) equals 1 gallon of capacity 
for each pound per hour of sodium 
fluoride fed. 

Dissolvers should be sized for the 
maximum rate for which they will be 
used. When operated at less than the 
maximum rate, the amount of water 
used is the same (or approximately the 
same) as at the maximum rate, since 
the power is required to stir the same 
volume of water. The solution leaving 
the dissolver is weaker at lower rates 
but this is not objectionable as no 
water is wasted. Only the power is 
extracted from the water to stir the 
dissolver. 

Because very small jets tend to clog, 
and there is no economy in fabricating 
an extremely small dissolver, the small- 
est ones are made to hold about 5 gal. 
These units will dissolve a maximum of 
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approximately 5 lb. per hour of sodium 
fluoride or 2.2 lb. of fluoride ion per hr. 

The same method may be used for 
computing the dissolver capacity for 
sodium silicofluoride. Based upon a 
solubility of 0.2 per cent (approxi- 
mately 25 per cent of maximum) com- 
pared with 1 per cent for sodium fluo- 
ride, it is evident that five times as much 
water will be required or 5 gal. per 
pound per hour of silicofluoride fed. A 


Open Tee 


Hose 


Hydro- 
Proportioning fluosilicic 
Pump 


Fig. 5. Proportioning Pump Installation 
Variation 

This arrangement is used when pumping 

to a lower level such as the flume below 

the floor, which is the treatment point in 

this installation. The open tee provides 

a break in the solution line to prevent 
siphonage. 


5-gal. capacity dissolver is therefore 
suitable for dissolving approximately 
1 lb. of sodium silicofluoride or 0.6 Ib. 
of fluoride ion per hr. 

If large quantities of dry fluoride 
compounds are fed (more than 20 Ib. 
per hour), dissolvers which have two 
or more compartments through which 
the fluoride must pass in series, or ade- 
quate baffling, are advisable to prevent 
undissolved fluoride from making a 
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short circuit through the outlet of the 
dissolver. 


Efficient Dissolvers 


These factors raise the question of 
the need for efficient dissolvers against 
feeding, for example, a slurry of so- 
silicofluoride. If undissolved 
fluorides are fed before filtering, they 
will be retained by the filters until dis- 
solved. This situation will result in the 
loss of some fluoride. The amount of 
fluoride lost will depend on the char- 
acter of the water, type and amounts 
of coagulants carried to the filter and 
point of application. Losses of more 
than 25 per cent may result if fed with 
coagulants. 

If the undissolved fluoride is fed 
into the filter effluent on the way to 
the clear well, the fluoride will prob- 
ably dissolve enroute—or, at any rate, 
eventually. If the fluorides are added 
to the clear well proper, it is possible 
that undissolved particles. settle out 
in dead spots to build up undesirable 
concentrations, although this result will 
probably not occur. 

If slurry is added to a main leading 
from a deep well pump to a distribu- 
tion system, the fluoride will undoubt- 
edly be dissolved before the water 
reaches the first customer, if the main 
delivered to a storage tank or reservoir 
directly before any customers tapped it. 
Although no two systems are identical, 
certain general rules should be given. 
One approach is to allow the same time 
for slurry to dissolve in the main that 
is allowed in the dissolver of a dry 
feeder. If a 5-minute dissolving time 
and a 10-fps. flow in the main are 
assumed, it is found that 3,000 ft. 
(10 x 60 x 5) of main will be required 
to provide the required detention to 
insure solution. 
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It seems prudent to recommend that 
dissolvers be made as efficient as pos- 
sible. Some small amount of chemical 
is almost certain to short-circuit to the 
outlet without dissolving. The number 
or size of the particles may be so small 
that they will dissolve completely in 
the solution line conveying them to the 
application point.“ The amount of 
chemical which short-circuits through a 
dissolver can be expressed as a pro- 
portion of the amount fed and will bear 
a straight-line relationship to the rate 
of feed. As dissolving rate approaches 
design capacity, a larger proportion 
therefore short-circuits. 

Laboratory tests and field experience 
have indicated that a 5-minute dissolv- 
ing time is adequate at the above con- 
centrations, which are approximately 
one-fourth of ultimate solubility. If, 
in addition, baffling provides a path of 
longer duration and a quiet zone at 
the outlet, a negligible amount of un- 
dissolved fluoride compound will leave 
the dissolver, so that all fluoride fed 
is accounted for in final analysis of 
the water in the distribution system. 


Protection Against Overfeeding 


Positive prevention against overfeed- 
ing is essential in all installations. In 
proportioning pump installations, there 
is little or no possibility of overfeed- 
ing when injecting against pressure or 
elevating to a higher point of treat- 
ment. When pumping to a lower level 
or into a suction line, an air gap or 
positive break in the solution line 
should, however, be provided. Figure 
5 illustrates a proportioning pump for 
pumping to a lower level and Fig. 6 
shows suction box introducing a solu- 
tion into a suction line to prevent 
siphoning. Suction boxes may be used 
with dry feeders and dissolvers. 
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In small dry feeders, in which the 
hopper holds not more than one or two 
bags of chemical, there is very little 
or no danger of “flooding” through the 
feeding mechanism and unloading the 
hopper, to cause an overfeed. It is 
only in the larger plants or where tall 
extension hoppers are used that this 
danger exists. 

Flooding or unloading of chemicals 
from hopper occurs in only two ways: 

1. It can occur when powdered ma- 
terial is dumped into the hopper of an 
empty feeder, so that it falls a consid- 


Float Box 
Liquid Level 
Float 
Check Valves 


Solution Line From 
Dissolver, Saturator or 
Proportioning Pump 


Suction Well 


. 


-- 


Fig. 6. Suction Box Installation 
Use of a suction box is another method of 
introducing solutions into a line and pre- 

venting siphonage. | 


erable distance and entrains air, caus- 
ing it to flow on out through the open 
feeding mechanism from its own veloc- 
ity. The remedy is to refill before 
the hopper becomes empty, and while 
the feeder opening is well plugged by 
deaerated chemical. 

2. Flooding can occur during feed- 
ing if the chemical arches in the hop- 
per. The feeding mechanism empties 
and then the arch breaks, allowing the 
material to cave in. In collapsing, the 
chemical entrains air and becomes fluid- 
ized so that it can flow through an open 
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feeding orifice like a liquid. Although 
proper agitation will prevent an arch 
from forming, accidents happen, and 
the surest preventive is the use of a 
feeding mechanism that provides a 
positive stop or lock against the chemi- 
cal as shown in Fig. 7. 

If large hoppers are used above small 
feeders, to provide storage space, bin 
gates or valves should be used be- 
tween the hoppers and feeders so that 
the feeders can be refilled at correct 
intervals. 

In piping the dilution water to the 
dissolver of a dry feeder, a saturator or 
a dilution tank for making solutions of 
sodium fluoride, cross connections 
should be avoided. This point has 
been raised by state board of health 
engineers who stated that if this pre- 
caution is not taken, a lowered pres- 
sure in the water system may permit 
the concentrated fluoride solution to 
siphon back into the water pipes or 
the system. When pressure is again 
resumed the concentrated solution 
might be diverted to drinking foun- 
tains, plumbing fixtures or other uses 
and endanger health. 

In sodium fluoride solution tanks or 
dry feed dissolvers with mechanical 
agitators, cross connections are easily 
prevented. The water supply to the 
tank is terminated at a point above the 
highest possible liquid level, so that an 
air gap exists. 

Siphon breaks can be installed in 
saturators. In dry feeders which util- 
ize water pressure for agitation, a very 
simple nonmechanical siphon breaker 
or vacuum breaker can be provided in 
the piping. 


Dissolver or Solution Tank Materials 


Solutions of sodium fluoride are cor- 
rosive but not extremely active, and 
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stainless steel tanks of proper composi- 
tion have proved satisfactory. The 
following materials are also entirely 
satisfactory: ceramics, rubber-lined, 
plastic-lined or asphalt- and cypress- 
lined steel dissolvers, or asphalt-lined 
(or painted) concrete. Frye at Evans- 
ton, Ill.,* states that the pH of the 
solution leaving the dissolver at that 
installation is 7.7 if the pH of the fin- 
ished water is 7.6. 


Feed Control 
Housing 


Bladed Feed 
Control 
Connection 


Fig. 7. Dry Feeder With Lock to Prevent 
Chemical Arch Formation 
Bladed feed control provides stop against 
chemical, preventing flooding. 


Solutions of sodium silicofluoride 
have a much lower pH and are much 
more corrosive. McCarthy at Ra- 
cine, Wis., reports that the pH of the 
solution leaving the dissolver in that 
installation is 4.0. The very weak 
solutions found in the dissolvers under 
dry feeders do not, however, seem to 
be as active as originally thought, and 
type 316 or 317 stainless steel seems 
to hold up well. The materials of 
construction listed above for sodium 
fluoride are also suitable for silico- 
fluoride solutions. 


* Communication from Horace R. Frye, 
Supt. Evanston, Ill., Water Dept. 

+ Communication from J. J. McCarthy, 
Director of Labs., Racine, Wis. 
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Hydrofluosilicic acid should be han- 
dled with rubber or plastic materials. 
Although the acid is saturated with 
silica and is not extremely active in 
the concentrated form in which it is 
shipped, it either absorbs atmospheric 
moisture at the liquid level or is slightly 
fuming, so that even glass will be etched 
above the acid level. The acid should 
not be diluted and should be used di- 
rectly from the container in which it 
is shipped. 


Automatic Proportioning 


The majority of the automatic pro- 
portioning installations will be of the 
constant rate type, although many of 
the smaller plants, especially those hav- 
ing well supplies, will require auto- 
matic start-stop mechanisms to permit 
the equipment to function only while 
the well pumps are in operation. This 
automatic functioning is easily man- 
aged with either dry or solution feed- 
ers. A relay in the starting circuit to 
the deep well pump motor can also 
start and stop the chemical feeder mo- 
tor. For dry feeders, a solenoid valve, 
to open when energized, is required in 
the water line to the dissolver. 

If an eductor is used to pick up the 
solution from the dissolver and force 
it to a higher elevation or into a main 
against pressure, an additional solenoid 
or motor-operated valve is required for 
the pressure water line. 

In plants where the flow varies 
hourly or is changed several times a 
day, as if with well pumps that start in 
sequence to satisfy varying demand 
rates, automatic proportioning is essen- 
tial. This operation requires that the 
water be metered so that automatic 
proportioning equipment can control 
the feeders to change their rate auto- 
matically in proportion to flow. Sum- 
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mation instruments are available for 
totaling the flow if more than one 
metering point is necessary. 

Accuracy of proportioning ‘can eas- 
ily be determined and recorded if ac- 
curate means of checking the amount 
of chemical fed are provided. It is 
necessary only to check the volume 
pumped with the weight of fluoride 
used to determine whether proportion- 
ing has been accurate. Either venturi 
or propeller type meters may be used 
to pace the chemical feeders. 

In cities supplied by a series of wells 
that start and stop automatically and 
do not deliver to a common point, it is 
necessary to have an individual in- 
stallation for each well. 

Piping 

The most satisfactory method of con- 
veying fluoride solutions to the appli- 
cation point is through a rubber hose, 
although the necessity to support the 
hose for its entire length to present a 
neat appearance and prevent air pockets 
is a disadvantage. Many types of plas- 
tic and plastic-lined pipes have been 
placed on the market recently, all of 
which are suitable for sodium fluoride, 
silicofluoride or hydrofluosilicic acid. 
Since fluoride installations have been 
in operation for only about five.or six 
years, it is not possible to base recom- 
mendations on a longer history of ex- 
perience. Many plants have also been 
using ordinary steel pipe for sodium 
fluoride solutions with satisfactory re- 
sults, although silicofluoride solutions 
have been found to destroy steel pipe 
very rapidly. 

Adequate pitch must be provided if 
gravity flow is employed, and the line 
should be vented at the dissolver. If 
the discharge end of the solution piping 
is below water level, it should be vented 
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again at the last point at which it makes 
a vertical drop (Fig. 8). 


Eductors 


If gravity feeders, such as dry feed- 
ers, are used, the solution may be 
forced to a higher elevation or injected 
into a line against pressure by eductors. 
Water to operate the eductors should 
be at a pressure of at least four times 
the discharge head, and the eductor 
should always be kept fully supplied 
with solution on its suction side. A 
makeup tank is therefore usually re- 
quired, or the eductor suction may be 
taken from the dissolver utilizing a 
float valve to insure flooding of the 
outlet. This practice renders water jet 
agitation inapplicable, making mechani- 
cal agitation necessary. 


Scali 

If eductors are used for handling 
fluoride compounds in hard water, 
some scale formation must be expected. 
The rate of formation depends some- 
what upon the water hardness but pri- 
marily upon the volume of fluoride 
handled. 

In a city using Lake Michigan water 
having about 37 ppm. calcium and 8 
ppm. of magnesium hardness, and feed- 
ing approximately 10 Ib. of sodium fluo- 
ride per hour, scale formed in 14-in. 
eductors within one to two weeks. As 
this condition was entirely unsatisfac- 
tory, changes were made in the solution 
line to permit gravity flow, and no fur- 
ther formation was encountered. It 
appears that magnesium and calcium 
fluorides precipitate as a hard scale in 
zones of intense agitation, whereas 
they settle out as soft sludges in the 
absence of speed and _ agitation. 
Neither sodium fluoride nor silicofluo- 
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ride has caused scale formation in grav- 
ity flow lines. 

In another water supply containing 
about 40 ppm. calcium and 6 ppm. mag- 
nesium, approximately 3 Ib. of sodium 
fluoride per hour was being fed. Scale 
formed in the eductor in approximately 


90 days. Although this condition is 
- Scales 
Feeder al 
Open Tee 
Large Dissolver x 
. Vent 4 
Water 
Clamp Level 


/ 
Flume or Clear Well 


Fig. 8. Gravity Feed Installation 
This arrangement provides gravity feed 
to a flume or clear well. The vent must 
be provided if the vertical drop extends 
below the water level. Tee or cross joints 
should be used instead of elis for the 
bend in the line after it leaves the large 
dissolver to facilitate inspection or clean- 
ing of the line. The dotted line attach- 
ment shown at the bottom indicates a 
method of connecting to filter effluent line. 


not desirable, it was felt that it was 
preferable to change the eductor, which 
was arranged between unions for easy 
removal once every three months, 
rather than to effect line changes. 


Pumps 


If any high-speed pump, either cen- 
trifugal or turbine type, is used to move 
the fluoride solutions when hard water 
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is used for makeup to maintain capacity 
operation, clogging and scaling may be 
expected. Figure 9 illustrates conven- 
tional installation of a dry feeder with 
makeup tank and ejector. 

If sodium fluoride solutions are in- 
troduced by proportioning pumps 
through injection nozzles into mains 
carrying water containing calcium or 
magnesium, precipitation will occur at 
the injection point. To prevent this 


Pressure 
Water Supply 


Anti-Syphon 
Scale 


Dissolver Mixing Jet 


Fig. 9. Dry Feeder Installation With 
Makeup Tank and Ejector 


The water supply from the float valve ter- 


Float Valve 


minates above water level. Pressure wa- 

ter supply to the eductor should have ap- 

proximately four times the discharge 

pressure. The pressure water is supplied 
for jet agitation. 


precipitate from building up and even- 
tually clogging the injection pipe, the 
end should extend through a corpora- 
tion cock to facilitate its removal and 
cleaning. 


Prevention of Scaling 


Scale formation may be prevented 
by softening all the water used to con- 
vey the sodium fluoride solution or by 
treating it with a sequestering agent 
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such as Calgon,* Micromet * or Nalco 
918.7 For eductors, both the dissolv- 
ing and the eductor water should be 
softened or treated. In pumping, only 
the dissolver water need be softened 
or treated as the excess capacity of the 
pump over the amount of dissolver wa- 
ter used can be recirculated through 
the dissolver by a float valve. 

The polyphosphate required is a 
function of water volume as well as 
chemical characteristics, although the 
relationship is unknown and can be 
determined only through the trial and 
error method. Experience indicates 
that treatment may range from 7 ppm. 
to 15 ppm. 

Since requirements for Calgon or 
Micromet are the same, the cost of 
this method depends on price of the 
chemical and the application equipment. 
Calgon and Nalco 918 cost approxi- 
mately 20¢ per Ib. and require a motor- 
driven feeder. Micromet costs $1.25 
per Ib. but can be fed by a pressure pot 
type of feeder which is nonmechanical 
and very inexpensive, costing approxi- 
mately $50. 

In making up solutions of sodium 
fluoride for proportioning pumps, poly- 
phosphate may be added to the dissolv- 
ing water to prevent precipitation of 
calcium and magnesium fluoride sludge. 
This practice will also prevent calcium 
buildup at the injection nozzle dis- 
charge orifice where the solution is 
introduced into a main under pressure. 
One to two ounces (5-10 times the hard- 
ness in ppm. as CaCO,) of polyphos- 
phate per 100 grains of hardness in the 


dissolving tank may be required to 


*A product of the Calgon Corp., Pitts- 
burgh, Pa. 

+A product of National Aluminate Corp., 
Chicago, IIl. 


|| 
a 
Mae 
; 
Feeder 
Hopper : 
i 
\ | Ld 
i 
| 
ff 
\ 4 
: 
ae 
4 
al 


760 


sequester the calcium and magnesium 
completely. 

A possible objection to this use of 
polyphosphates is, that they may cause a 
slight increase of the apparent fluoride 
content, as indicated by certain labora- 
tory results. The amount of poly- 
phosphate so added should be quite 
small in comparison with the normal 
polyphosphate treatment of municipal 
water supplies. 

Sodium silicofluoride solutions may 
be handled in eductors without clog- 
ging by calcium or magnesium fluoride 
deposits as calcium and magnesium do 
not readily precipitate at low pH val- 
ues. Silicofluoride solution has been 
handled by an eductor for sixteen 
months with no difficulty at Oshkosh, 
Wis.* A very small installation in 


Wisconsin has used a ?-in. bronze 
eductor for silicofluorides for approxi- 
mately one year without any trouble. 


Dosage Points 


The conventional application point 
for fluoride solutions is in filter effluent 
lines or in the clear well. At small 
plants using well supplies, the solution 
is injected into the discharge from the 
deep well pump. 

The water utility at Racine, Wis., 
using Lake Michigan water, adds sili- 
cofluoride to the filter influent and the 
fluoride loss is approximately equal to 
the 0.1 ppm. fluoride content of the 
raw water. 

Fluoride should not be added with 
or before coagulants or with softening 
chemicals. Feeding sodium fluoride 
solution ahead of lime softening has on 
occasion caused the loss of approxi- 
mately one-fourth of the fluoride. 


* Private communication from H. J. 
Schneider, Filtration Supt. and Chemist, 
Oshkosh, Wis. 
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Aluminum sulfate has even been used 
to effect fluoride removal. 


Records 


Most state boards of health insist on 
periodic reports on the amounts of fluo- 
ride and chlorine used, and some re- 
quest reports on consumption of all 
chemicals. The keeping of accurate 
records also results in better equip- 
ment and plant maintenance and more 
careful operation of equipment. The 
accumulated data can be used in mak- 
ing authentic surveys and studies of 
water treatment practice and results. 
This practice is mentioned because the 
chemical feeder installations should be 
planned so that the keeping of records 
is facilitated. 


Conclusions 


One of the greatest problems con- 
fronting communities wishing to fluori- 
date their water supplies is the avail- 
ability of suitable fluoride compounds. 
There is an adequate scurce of fluoride 
as a by-product of fertilizer manufac- 
ture, although a very considerable ex- 
penditure will be necessary to supply 
fluorides by this process, as rubber- 
lined equipment is required to produce 
either fluosilicic acid or silicofluoride. 
A single large superphosphate fertilizer 
plant may have a potential to produce 
3,000-4,000 tons of 22 per cent hydro- 
fluosilicic acid per year. With the pos- 
sibilities that interest in the fluoridation 
program may decrease sharply, and 
that some method of introducing fluo- 
rine into the diet other than through 
water may evolve, the reluctance to 
make the investment is understandable. 
Manufacture of the acid requires some- 
what less equipment and skill than 
manufacture of the sodium silicofluo- 
ride. The manufacturer’s problem is 
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disposing of acid that has been pro- 
duced—he must ship it, sell it, get rid 
of it. The “encouragement of 5-year 
contracts for acid at prices competitive 
with current prices for silicofluoride 
(5-6¢ per lb.) on a fluorine content 
basis would probably bring some re- 
covery plants into existence. 

The construction of sodium silico- 
fluoride plants has some appeal be- 
cause this material can be stored easily 
and inexpensively. Salt (sodium chlo- 
ride) is plentiful, and a shortage such 
as occurred last year in soda ash, which 
is used in sodium fluoride production, 
will probably not be experienced. It 
is certain that the law of supply and 
demand will eventually solve this 
problem. 

Only the three most available fluo- 
ride compounds and their handling 
have been discussed in this review. 


FLUORIDE FEEDING 


Almost all the clinical evidence sup- 
porting the beriefits of fluoridation has 
been based on the use of sodium fluo- 
ride, although other compounds may 
later be found to be equally beneficial. 
Selection of an installation that is flexi- 
ble enough to permit a choice of fluo- 
ride compounds may therefore have 
future advantages and thus affect one’s 
viewpoint. 
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APPENDIX 


Basic Information on Fluorine Chemicals 


Sodium Silicofluoride (Fluosilicate) 
(Na,SiF.) 


Characteristics. The density of this 
compound is approximately 72 lb. per 
cu. ft. It is white (unless tinted nile blue 
for identification), and is a free-flowing, 
nonhygroscopic, crystalline powder which 
contains no water of crystallization. 
Containers carry a label to warn against 
hazardous handling. The pH value of a 
fluosilicate solution depends upon several 
factors. A 1 per cent solution of 98 per 
cent NaF has a pH of 6.5, and a 4 per 
cent solution of 95 per cent NaF has a 
pH of 7.6. 

Packing. Lots of 100 Ib., net, are 
packed in moisture-proof paper bags that 
are approximately 17 x 25 X 63 in., while 
125-Ib. lots are provided in fiber drums, 
and 425-Ib. lots (499 Ib., gross) are avail- 


able in paper-lined slack barrels or fiber 

drums. 
Shipping regulations. Paper bags may 

be used only for carload lots or truck 


shipments. There is an extra charge for 
barrel or drum shipments of approxi- 
mately $.20 to $.40 per cwt. Bulk ship- 
ment is not currently permitted by ICC 
regulations. 

A minimum carload quantity depends 
on shipping point and destination but is 
usually 30,000 lb. Maximum carloads 
may be more than 80,000 Ib. Truckloads 
are ordinarily approximately 20,000 Ib. 


Sodium Fluoride (NaF) 


Characteristics. This material has a 
density of 65 Ib. per cu.ft. It is white 
(unless tinted nile blue for identification), 
odorless, nonhygroscopic and crystalline, 
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and is available in either powdered or 
crystal form. Containers carry a warn- 
ing label. 

Packing. It is packed in the same types 
of containers, for corresponding lot sizes, 
as silicofluoride, although the large drums 
usually hold 375 Ib., net. 

Shipping regulations. Provisions for 
shipment are the same as those for silico- 
fluoride. 


Hydrofluosilicic Acid (H.SiF.) 


Characteristics. Commercial grades 
vary in strength from 22 to 30 per cent. 
The weight is 10.5 lb. per gal. It is a 
transparent, colorless, highly corrosive, 
slightly fuming liquid and, although not 
as dangerous to handle as sulfuric, hydro- 
chloric or nitric acids, as it does not act 
as rapidly on the skin, caution should be 
exercised when handling it. 

Packing. This compound is available 
in the following shipping containers: 10- 
gal. carboys, 100-Ib. wooden kegs, 125-Ib. 
and 420-550-lb. rubber-lined steel drums 
and 90,000-Ib., net, rubber-lined tank cars. 
Deposits, such as $30 for a 125-lb. rubber- 
lined drum, are required on returnable 
containers.* 

Shipping regulations. As this material 
is a corrosive liquid, a white label is re- 
quired. Samples cannot be sent through 
the mails. 


*Information from Davison Chemical 


Corp., Baltimore, Md. 
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Decomposition. Hydrofluosilicic acid 
is generally believed to exist only in solu- 
tion, and not in the vapor phase. Upon 
vaporizing, it decomposes into hydro- 
fluoric acid (2HF) and silicon tetra- 
fluoride (SiF,). This equilibrium exists 
at the surface of strong solutions. The 
small concentration of hydrofluoric acid 
may slowly attack the glass above the 
solution level. It is therefore ordinarily 
shipped in rubber-lined containers. 


Sample Label 


A sample warning label for a sodium 
fluoride container is shown below. 


95 Per Cent Sodium Fluoride Light 
WARNING 


Poisonous if taken internally. 

Avoid breathing dust. 

Keep away from food. 

Flush spillage to sewer with water. 


POISON 


Call a physician immediately. 
Antidote: Give a tablespoonful of salt in 
a glass of warm water and repeat until 
vomit- fluid is clear. Precede by lime 
water or 1 per cent calcium chloride 
solution if available. 

-» Give strong tea or coffee or teaspoonful 
aromatic spirits of ammonia in water. 
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Copper With Ammonia and Chlorine in 
Finished Water 


By Marsden C. Smith 


A paper presented on Apr. 30,1951, at the Annual Conference, Miami, 
by Marsden C. Smith, Chief Water and Research Engr., Dept. of Pub- 


lic Utilities, Richmond, Va. 


HE beneficial effect of copper on 

the potability of water has been 
known since long before Christ. About 
2000 B.c. it was recorded (1): “It is 
good to keep water in copper vessels, 
to expose it to sunlight and filter 
through charcoal.” Exposure to sun- 
light probably failed to stimulate the 
growth of algae, and so cause taste and 
odor complaints, because of the effi- 
ciency of copper in limiting their 
growth. In India and other middle 
eastern countries, the use of copper 
containers and the immersion of hot 
metallic copper into a contaminated 
water are still used as effective means 
of bacteriological purification. 

The presence of copper in drinking 
water has unfortunately been consid- 
ered dangerous, or at least undesirable, 
by many sanitary engineers, and the 
benefits of its use in potable water sup- 
plies have therefore been seriously lim- 
ited. For example, at Richmond, Va., 
it was deemed unwise to use copper for 
any purpose or any treatment stage 
that would result in its being present 
in the delivered water. The only bene- 
fit available, therefore, was the control 
of algae in the gravity subsidence ba- 
sins because subsequent coagulation and 
filtration removed all copper before 
the water was delivered to any con- 
sumer. 


Depreciation of Finished Water 
Quality 


Not enough attention has been di- 
rected to delivery of water to the con- 
sumer in the same excellent state as 
when leaving the well operated, modern 
purification plant. The consumer, how- 
ever, can judge the potability of a pub- 
lic water supply only by its quality at 
the point of use—not by the purity 
records of the plant. 

At Richmond, all of the finished wa- 
ter must pass through the postfiltration 
aerator basins and a 52-mil.gal. un- 
covered storage reservoir before reach- 
ing the distribution system. These 
containers create ideal conditions for 
the growth of undesirable algae with 
such disastrous effects that they largely 
nullify the purification processes, how- 
ever successful they may be. 


Chloramines as Algicides 

The seriousness of algal growth in 
the finished water and throughout the 
distribution system led many years ago 
to the introduction of postchlorine and 
ammonia for the formation of chlor- 


amines in the finished water. This 
treatment appreciably lessened the 
problems created by the algae growths, 
but the improvement was not sufficient 
to relieve the intolerable conditions still 
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existing in the aerator basins, the open 
reservoir and the distribution system. 


Intermittent Copper Sulfate 


Virtual ruination of good water ne- 
cessitated use of copper for algal con- 
trol, but fear of copper poisoning led 
to the adoption of a precaution that 
was later considered unnecessary—even 
silly. Treatment of only one section 
of the reservoir—previously discon- 
nected from the system—was practiced 
at a time. Copper sulfate was sprin- 
kled around the edge of the reservoir, 
trusting to luck to secure adequate dis- 
tribution throughout the water. When 
the treated area was again placed in 
service, the dead algae entered the dis- 
tribution system clogging meters al- 
most as quickly as they could be 
changed, in addition to creating taste 
problems. 


Physiological Effects of Copper 


Necessity forced a more careful ex- 
amination of the danger to consumers 
from water containing limited amounts 
of copper. Contrary to prevailing 
opinions, no supportable reason for 
prohibiting all copper could be found. 

Copper was instead found to have 
been used medicinally in doses as great 
as 20 mg. daily as sulfate, with no ap- 
parent harmful effects. Cow’s milk, 
the universally accepted food standard, 
contains 0.5 ppm. of copper, and it has 
been definitely shown that more than 
1.5 ppm. must be present before the 
taste of copper is detectable. Copper 
stains on white plumbing fixtures rarely 
occur when the copper content is less 
than 30 ppm. The human body ac- 
tually requires at least 2 mg. of copper 
a day, and consequently, a normal per- 
son drinking water with 0.5 ppm. or 
less is probably benefited—certainly not 
harmed—by this ingestion of copper. 


Cc. SMITH Jour. AWWA 

On the basis of these findings, an 
appeal was made for the first time to 
the state department of health to ap- 
prove the use of copper in finished 
water in quantities sufficient to cause 
approximately 0.2 ppm. to be present 
after the water had passed through the 
basins and reservoir and into the dis- 
tribution system. 

After thorough consideration by the 
department, approval was given, and 
copper sulfate was added continuously 
to the water immediately after filtra- 
tion. This operation was effected with 
no change in the chlorine or ammonia 
quantities previously used. The cop- 
per sulfate was merely added at essen- 
tially the same point. The three chemi- 
cals are immediately and thoroughly 
mixed by passing through the aerator 
centrifugal pumps and spray nozzles. 
Aeration increases the oxygen content 
by entraining air. It also raises the 
pH of the water by releasing carbon 
dioxide. As rapidly as the water is 
displaced in the aerator basins, lime is 
added to the effluent to elevate the pH 
further to an average of 8.8. Further 
mixing is then effected by passing the 
water through the centrifugal pumps 
that elevate it to the open storage res- 
ervoirs through which it must pass be- 
fore entering the distribution system. 


Fish Mortality 


The first continuous use of copper 
almost immediately resultéd in the death 
of all fish in aquariums near the outlet 
of the reservoir. This condition was 
serious enough to require reducing re- 
sidual copper to trace quantities. This 
reduction was continued until fall, after 
which the use of copper was discon- 
tinued until the following spring. 

When copper was again added, even 
with as little as 0.1 ppm. in the effluent, 
the complaints of fish deaths soon in- 
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creased to the same level and over a 
wider area than had occurred during 
the previous summer. This situation 
led to the development of a simple 
cation exchange filter which effectively 
removed the copper that was believed 
to be the cause of the complaints. It 
was unexpectedly found that, when the 
cation exchanger in the filters became 
saturated with copper, the copper con- 
tent of the water in the aquariums rose 
to that existing in the distribution sys- 
tem, but the fish continued to live. 
This improvement indicated that the 
cause of fish mortality was not en- 
tirely the toxic effects of the copper 
but, at least partially mechanical fac- 
tors such as the clogging of the gills 
with dead organisms previously exist- 
ing in the distribution system. It was 
then apparent that as soon as the ex- 
isting algae could be effectively elimi- 
nated from the system, the mechanical 
straining afforded by the filters would 
no longer be required. This conclusion 
proved correct, and the filters are no 
longer used. The fish are living hap- 
pily in water containing an average of 
0.1 ppm. of copper throughout the 
entire distribution system. 

The welfare of fish may seem unim- 
portant to those who are not initiated ; 
_ but at a cost of several hundred dollars 
a pair for rare specimens, fish life can 
become of economic importance. To 
this must be added the fear generated 
in the mind of the public, which does 
not realize that there is a great differ- 
ence between a fish’s breathing water 
and a human’s drinking it. 


Results 


The benefits derived from the use 
of copper sulfate with ammonia and 
chlorine in the finished water have been 
remarkable. The masses of algae that 
thrived in the reservoir have now been 
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eliminated completely. The cleaning 
effect on the mains, the reduction of 
bad water complaints and the freedom 
from stopped and clogged meters are 
indeed a handsome return on the small 
cost of this method of copper treatment. 

In this treatment, however, the quan- 
tity of copper required for control is 
much less than would be required if 
it were used alone, without the am- 
monia and chlorine. The toxic effect 
of ammonia and chlorine without the 
copper is not nearly sufficient for proper 
control of algae. What then is the 
reason for the effectiveness of the 
triune : copper, ammonia and chlorine? 
Is the greater efficiency of copper sul- 
fate as an algicide when applied with 
chlorine and ammonia due to physical 
or to chemical factors? By physical 
factors is meant the constant mainte- 
nance of a definite residual rather than 
intermittent application in much higher 
concentrations. By chemical factors is 
meant the possible combination of cop- 
per with the chloramines to form a 
compound of greater algicidal potency 
than that of either the copper or the 
chloramines alone. 


Chemistry 

In the dilutions used, it has been 
quite difficult to determine whether any 
chemical combination occurs between 
the chloramines and the copper sulfate. 
Prolonged studies in well equipped 
general chemical laboratories have 
yielded no definite evidence. There 
are, however, strong indications that 
there is at least a limited or partial 
chemical combination of these chemi- 
cals into a new compound of undeter- 
mined composition. 

A most extensive report of this 
chemical treatment in water practice 
was made by C. H. Harold (2). Al- 
though water works people in Rich- 
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mond have not fully concurred with 
all his statements, the studies merit the 
highest praise. He states that “It ap- 
peared that a combination of chlor- 
amine with copper had been produced.” 
He also reports that: “The most toxic 
results appear with concentrations of 
components approximating to a com- 
pound such as chlorine and cupram- 
monium, which for convenience may 
be termed cuprichloramine.” 

Dr. Charles White * has written: 


Your thesis that copper will form a 
chloramine complex is perfectly justifiable 
from a theoretical standpoint. However, 
I do not know of anyone who has made 
this particular compound. 

My calculations would indicate that in 
the Richmond water supply you are add- 
ing a little over 4 moles of ammonia for 
each mole of copper. This would be suf- 
ficient to form complexes of the type 
(Cu(NH:;),**, or The 
high pH that is attained with the use of 
lime would keep the ammonia as aqueous 
ammonia and retard the formation of am- 
monium chloride. This would favor the 
formation of the complex ions of copper 
indicated above. These complexes will 
keep the copper in solution even at a high 
pH. I am sure that the statement of the 
authority quoted was intended for pure 
water solutions and not for one containing 
ammonia or chloramine. 

These complexes with copper should 
retain the ammonia or chloramine in the 
system much longer than when copper is 
added. The copper should not be re- 
placed by the iron of the pipes as it may 
be when in the form of copper sulfate. 


It was also found (1) that the most 
efficient results are obtained by the use 
of copper sulfate as the source of cop- 
per and anhydrous ammonia for the 


* Private communication from Charles 
White, Prof. of Inorganic Chem., Univ. of 
Maryland, College Park, Md. 
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formation of the cuprichloramine. In 
the laboratory the most efficient ratio 
was 0.3 ppm. of copper, 0.25 of chlo- 
rine and 0.15 of ammonia. To com- 
pensate for the loss of ammonia, in 
practice it appears that 0.3 ppm. of 
each chemical was used. 

In Richmond, a slightly different ap- 
proach is taken. The residual chlorine 
entering the distribution system is 
maintained at that value previously 
used and believed to be the minimum 
for maximum bacteriological safety. 
The copper is held to a minimum for 
effective algae control because the cop- 
per is regarded only as an algicide. 
The annual average (with a rather 
wide seasonal variation) of the quan- 
tities used for these purposes is 0.25 
ppm. of copper, 1.74 of chlorine and 
0.30 of ammonia. 

Although there has been no success 
in determining the chemistry of the 
“cuprichloramines,” other observed 
facts support Harold’s theory (2) that 
there is some degree of combination 
between the copper and the chlor- 
amines. 

One eminent authority has stated in- 
formally: “It should be possible to 
maintain a residual of 0.1 ppm. of 
copper in any water by the use of 
copper sulfate up to a pH of about 
7.7, above which theoretically there 
would be almost complete precipitation 
of the material.” This theory is sup- 
ported by laboratory analyses of water 
containing no ammonia or chlorine. 
The data in Table 1 seems not to sup- 
port the theory if copper and chlor- 
amines are present, unless time is as- 
sumed to be unlimited. 

Information in Table 1 is based upon 
several single samples of water taken 
simultaneously and kept covered but 
not sealed. From these samples, por- 
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tions for analysis were drawn on the 
dates shown. For twenty days, the 
pH of one group remained at an aver- 
age in excess of pH 7.7 and yet the 
loss in copper residual was only 0.05 
ppm. The copper is in the presence 
of chloramines, which may account for 
its abnormal solubility. The experi- 
ments from which the data of Table 1 
were derived were designed to parallel 
plant and system conditions. A rapid 
reduction in pH naturally occurred 
much more rapidly than in the basins 
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greater than that used in plant opera- 
tion, however, a greater reduction in 
the copper residuals occurs. The 
greater loss in residuals at pH 7.9 and 
8.5 than at values either above or be- 
low these may be significant. 

It is possible that the smaller resid- 
ual copper loss which occurs when a 
smaller initial quantity of copper is in 
the water, indicates that there is a 
limited combination of the copper and 
chloramines into a more stable com- 
pound. Results of studies already com- 


TABLE 1 
Copper Loss 


Plant Filtered Water 


Plant Aerated Water 


No Lime 


Lime Added 


No Lime Lime Added 


Cu 
ot ppm. 


Cu Cu Cu 
ppm. pH ppm. pH ppm. 


5.95 
6.95 
7.40 
7.20 
7.25 
7.45 
7.40 
7.20 
7.25 


12/1/50 
12/4/50 
12/6/50 
12/11/50 
12/15/50 
12/20/50 
12/27/50 
1/3/51 
1/9/51 


0.50 
0.50 
0.47 
0.45 
0.45 
0.45 
0.45 
0.45 
0.45 


8.90 
8.00 
8.00 
7.65 
7.65 
7.60 
7.40 
7.10 
7.20 


0.50 
0.50 
0.45 
0.45 
0.45 
0.43 
0.43 
0.43 
0.43 


6.20 
7.15 
7.25 
7.30 
7.32 
7.45 
7.35 
7.37 
7.40 


0.50 
0.50 
0.48 
0.48 
0.48 
0.48 
0.48 
0.48 
0.48 


9.50 
8.40 
7.97 
7.75 
7.80 
7.80 
7.55 
7.57 
7.67 


0.50 
0.50 
0.45 
0.45 
0.45 
0.45 
0.45 
0.45 
0.45 


because of the relatively minute quan- 
tities taken for the samples compared 
with the total plant effluent. 

To determine the effects of main- 
taining the pH by frequent additions 
of fresh lime solutions, the data in 
Tables 2 and 3 were collected. With 
a small initial quantity of copper that 
is more than the amount sufficient for 
algae control when used as “cupri- 
chloramine,” the residual after 192 
hours is essentially the same for the 
entire range of pH used. If the initial 
quantity of copper is many times 


pleted have not been sufficiently conclu- 
sive to provide adequate proof of the 
correctness of this hypothesis. 

In all of the tests reported in Tables 
1, 2 and 3, the source of the copper 
was the commercial grade of crystal 
sulfate. Parallel tests were made with 
copper from other sources—one a phys- 
ical mixture of approximately two 
parts of sodium citrate mixed with one 
part of finely ground copper sulfate. 
In the laboratory, no difference was 
noted in the effectiveness of this com- 
pound under simulated plant condi- 
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TABLE 2 
Copper Loss in Plant Filtered Water—Lime Added to Control pH 


Cu Cu Cu Cu Cu 
pom. | PH | pom. | PH | ppm. | PH | ppm. | PH | pom. 


0 7.0 | 0.20 | 7.70 | 0.20 | 7.90 | 0.20 | 8.50 | 0.20 | 8.5 | 0.20 | 9.5 | 0.2 
24 6.90 | 0.15 | 7.30 | 0.20 | 7.20 | 0.20 | 7.10 | 0.20 | 84 | 0.20 | 7.8 | 0.2 


Hours pH pH 


24 — |760 | — | 7.75 | — | 850) — 9S 

96 7.05 | 0.15 | 6.80 | 0.20 | 7.05 | 0.20 | 8.30 | 0.15 | 7.8 | 0.20 | 7.2 | 0.2 

96 — | 7.50} — | 7.90) — 95 | — 
120 6.80 | 0.10 | 6.85 | 0.15 | 7.25 | 0.15 | 8.75 | 0.10 | 7.7 | 0.20 | 88 | 0.10 
120 7.0 — | 7.50 — | 7.80| — 9.5 
144 6.85 | 0.10 | 7.0 | 0.15 | 7.20 | 0.15 | 7.60 | 0.10 | 7.8 | 0.15 | 9.2 | 0.10 
144 — | 745 | — | 7.85 — — 94), — 


192 6.45 | 0.10 | 6.90 | 0.15 | 7.0 | 0.10 | 7.15 | 0.10 | 7.3 | O15 | 8.9 | 0.10 


* pH not corrected. 


tions. In actual plant operations, how- Feeding Copper 
ever, it appears that for the same cop- 
per residual in the distribution system, 
only one-half as much of the mixture 
by weight is required as of copper sul- 
ig fate. It may therefore be said that it 
now appears that if chloramines are 
present in Richmond water, no practi- 
cal advantage can be secured with cop- 
per from any source other than the 


commercial grade of the crystal sulfate * A product of Omega Machine Co., Provi- 
currently available. dence, R.I. 


In plant operation, the copper is fed 
through Omega motor driven flat disc 
feeders * with stainless steel hopper, 
lining and solution tank. 

The sulfate is received in 100-Ib. 
bags, and the feeder hoppers are man- 
ually filled as required. The small 
quantity used makes unnecessary the 


TABLE 3 


Copper Loss in Plant Filtered Water Using Larger Copper Dosages— 
Lime Added to Control pH 


7 0 6.8 | 0.7 | 7.60 | 0.70 | 7.90 | 0.70 | 8.50 | 0.70 | 8.50 | 0.7 | 9.40 | 0.7 
24 7.6 | 0.6 | 7.55 | 0.70 | 7.75 | 0.40 | 8.40 | 0.40 | 8.30 | 0.7 | 9.40 | 0.6 

24 7.2 | 0.6 0.70 0.40 0.40 0.7 * 0.6 

96 7.1 0.6 | 7.10 | 0.55 | 7.10 | 0.30 | 7.25 | 0.30 | 7.45 | 0.7 | 9.15 | 0.4 

” 96 . 0.6 | 7.50 | 0.55 | 7.80 | 0.30 | 8.50 | 0.30 ” 0.7 | 9.60 | 0.4 

" 120 7.1 | 0.5 | 7.10 | 0.40 | 7.40 | 0.25 | 7.60 | 0.15 | 7.45 | 0.6 | 9.15 | 0.4 

120 , 0.5 | 7.50 | 0.40 | 7.80 | 0.25 | 8.50 | 0.15 " 0.6 | 9.50 | 0.4 

144 7.2 | 04 | 7.04 | 0.40 | 7.40 | 0.20 | 7.50 | 0.10 | 7.30 | 0.5 | 9.15 | 0.3 

144 — |755| — | 7.80] — | 840] — — |955 | — 

192 6.8 | 0.4 | 7.15 | 0.40 | 7.10 | 0.20 | 7.20 | 0.15 | 7.0 0.5 | 9.20 | 0.2 
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more efficient but expensive mechani- 
cal handling. 


Conclusion 


The effectiveness of copper and am- 
monia and chlorine in the control of 
algae in finished water has been found 
to be much greater when used in com- 
bination than when used separately. 
The cost of copper required for com- 
plete algae control in the finished water 
basins and reservoir is negligible, not 


more than 16¢ per mil.gal. The han- 
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dling, storage and feeding of all copper 
compounds used are very simple. The 
desired level of residual copper is easily 
maintained, even in water of high pH, 
when applied with proper relative 
quantities of ammonia and chlorine. 
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Epitror’s Note: The value of copper salts as an end treatment material de- 
serves more attention than it has received. Harold’s London work on cupri- 
chloramine was confirmed by Calvert at Indianapolis. In 1945, Amsbary pub- 


lished (Jour. A.W.W.A., Vol. 37, p. 294) records of his work at Champaign, 
where distribution system aftergrowths were being controlled by treatment of the 
filter effluent with copper sulfate. 
Smith’s in Richmond. 

The account of the Richmond work is reminiscent of the discovery in the 
winter of 1907—08, that the operations of the slow sand filters at Indianapolis, 


Amsbary’s work was of the same nature as 


then without pretreatment of the raw water before it entered the filters, were 
not satisfactory. Since the original study by Moore and Kellerman, using copper 
sulfate as an algicide, was known, it was decided to use it as a bactericide for 
treatment of the filtered water. The procedure used would not compare favor- 
ably with present day methods, but it did reduce very substantially the bacterial 
content of the filtered water. Later in 1908, chloride of lime was used by John- 
son at the Chicago stockyards water treatment plant, and early in 1909, chlorina- 
tion was started in Indianapolis. Now Smith confirms the value of copper salts 
as an end treatment for water. 
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EVERAL Oriental wells known to 

have been constructed more than 
500 years ago are still in daily service 
today. These ancient wells were dug 
by hand, without benefit of modern 
equipment and materials, to astonish- 
ing depths of more than 2,000 ft. No 
steel or wrought iron for well casing 
existed when they were sunk, and 
bronze, stainless steel, brass or Monel 
metal well screen had not even been 
heard of. Crude brick and bamboo 
were ingeniously employed to serve as 
well casing. 

Many years—sometimes two genera- 
tions—were required to complete some 
of these fantastic wells. Many lives 
were lost in cave-ins and from suffoca- 
tion, yet these people considered the 
wells not only safe, but economically 
sound investments. The water secured 
was ample to supply the primitive 
needs of the time. 

All kinds of modern equipment are 
now available with which to construct 
a well of almost any diameter, depth 
and type. Also at hand is a multitude 
of materials from which to select the 
proper casing, screens, pits and appur- 
tenances. Despite these happy condi- 
tions, many problems of safe yield re- 
main to be solved. The ever-increas- 
ing demand by industry, agriculture 
and municipalities for more and more 
ground water makes these problems a 
continuous consideration. If nature 
has not provided all the conditions nec- 


Well Construction and Operation 
By Paul Schweitzer 


A paper presented on May 2, 1951, at the Annual Conference, Miami, 
by Paul Schweitzer, Pres., Layne-Atlantic Co., Norfolk, Va. 


essary for the successful development 
of a ground water supply of the magni- 
tude required, well construction is of 
little or no value. There are many 
areas, however, in which all the natural 
conditions for successful development 
of substantial ground water supplies do 
exist. The geologists and scientists 
may predetermine these sites, yet cer- 
tain natural physical barriers tend to 
make it economically impractical, if not 
unsafe, to attempt a ground water de- 
velopment of any great size. 

Techniques in well construction have 
been improving continuously, but the 
limitations of time and space do not 
permit a discussion of them here. In- 
stead, large industrial ground water de- 
velopment in northern Florida will be 
discussed. 


Sample Problem 


A series of fourteen wells, each of 
20-in. diameter, and more than 1,000 
ft. deep, having a combined yield of 
approximately 60 mgd., secure their 
water from the very prolific Ocala 
limestone. 

Continuous, successful pumping from 
this source for more than ten years 
indicates that natural subsurface con- 
ditions are favorable. The water is 
there; recharge is ample; and general 
conditions can therefore be considered 
safe. 

Although all the wells in this area 
are of the same diameter and approxi- 
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mately the same depth, they do not all 
produce the same amount of water. 
Apparently the bore holes in the aqui- 
fers do not intercept solution channels 
of uniform number and character. The 
production of each well varies directly 
with the specific yield in gallons per 
minute per foot of drawdown. 

Well No. 4, for example, was con- 
structed with 550 ft. of 20-in. casing 
set and cemented through the Haw- 
thorne and into the Ocala limestone. 
A 20-in. hole was then drilled 1,050 ft. 
below the surface. After the water 
level had stabilized, this well had a net 
yield of 19.4 gpm. per ft. of draw- 
down. In actual operation, the pump- 
ing level was established at 100 ft. be- 
low ground surface, which made a net 
yield of 2.8 mgd. 

Well No. 7 in the same area, sub- 
stantially the same in depth and con- 
struction details, leveled off with a 
specific yield of 15.3 gpm. per ft. of 
drawdown; a production of 2.2 mgd., 
with a pumping level 100 ft. below the 
surface. 

Well No. 2, similar to No. 4 and 7, 
had a much better record. After sta- 
bilization, the specific yield was 24.3 
gpm. per ft. of drawdown, a produc- 
tion of 3.56 mgd. 

After producing for ten years or 
more, additional water was required 
and had to be secured. It was appar- 
ent that the production obtained repre- 
sented safe yields, but probably not the 
maximum safe yields that could be ob- 
tained, if more solution channels in 
the aquifer could be intercepted. 


Possible Solutions 


This additional water might be ob- 
tained by one of several methods: 

1. Drilling more wells and thereby 
reducing the distance between wells. 
If this course had been followed, it 
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would have required a considerable 
amount of additional casing, more 
pumps, motors and accessory equip- 
ment. 

2. Extending the well field, which 
would have involved not only addi- 
tional casing, pumps and motors, but 
acquiring more property, lengthening 
pipelines and power lines. 

3. Devising some method of inter- 
cepting more solution channels to feed 
into the existing wells. If this method 
could be followed with moderate ex- 
pense, the yield of each well would be 
increased safely. 

The last method seemed most prac- 
tical, and No. 4 well was selected for 
experiment. 

A special whipstock was designed to 
insert and secure in the 20-in. casing 
just above the point of contact with 
the water-bearing formation. This 
whipstock made it possible to drill an 
offset hole of approximately 10-in. 
diameter just below the casing. The 
angle of the offset hole was established 
at 3 degrees 30 minutes from vertical, 
which was the maximum angle consid- 
ered safe for operation with available 
equipment. 

The offset hole was continued to a 
depth of 1,055 ft. From the angle of 
attack of the bit, it was calculated that 
the bottom of the offset hole was ap- 
proximately 20 ft. from the bottom of 
the original 20-in. boring. 

Two additional 10-in. offset holes 
were then drilled at 120 deg. spacing 
around the original 20-in. bore. When 
completed there was one 20-in. hole 
and three 10-in. holes all connected to 
a common 20-in. casing. 

On testing, No. 4 well then had a 
specific yield of 30.5 gpm. per ft. of 
drawdown, or 4.4 mgd. The net spe- 
cific yield increase was 58 per cent. 
These results fully substantiated the 
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theory that yields could safely and eco- 
nomically be increased if more solution 
channels could be connected to a well. 


Inclusion of Other Wells 


A similar program of offset drilling 
was then initiated on No. 7 well, in 
which four 10-in. offset holes were 
equally spaced around the 20-in. bore. 
No. 7 was selected because its specific 
yield was only 15.3 gpm. per ft. of 
drawdown, giving a production of 2.2 
mgd.—the poorest in the area. On 
completion of this operation, the spe- 
cific yield of No. 7 was 31.9 gpm. per 
foot of drawdown or 4.6 mgd. The 
net increase was 108 per cent. 

Well No. 2, a similarly constructed 
unit, but a much better producer, with 
an original net yield of 24.3 gpm. per 
foot of drawdown and net production 
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of 3.5 mgd., was then offset drilled 
with three 10-in. holes with very grati- 
fying results. On completion the spe- 
cific yield was increased 57 per cent to 
38.2 gpm. per foot of drawdown or a 
production of 5.5 mgd. 

The net combined production of 
these three wells have been increased 
from 8.5 mgd. to 14.5—net daily gain 
of 6 mil.gal. or 70 per cent without 
lowering the pumping level. More 
solution channels had simply been 
opened up to the well casing. 

Not all wells, of course, can be 
safely increased in capacity to this ex- 
tent, but if the necessary natural fac- 
tors exist, ingenuity and resourceful- 
ness can very often safely and eco- 
nomically increase specific yields for 
the ever-increasing needs of municipali- 
ties, industry and agriculture. 
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It’s fire frighting time again. With Fire Prevention Week due 
October 7-13, the National Fire Protection Association is busy statisticizing 
our conflagrant past and advising us how we may avoid an even more fiery 
future. The fact that this gives us fright ought to make us all the more 
eager to hop aboard the ban wagon to help halt those needless fires that now 
break out somewhere in the country every twenty seconds. What more en- 
lightened self-interest, anyway, than thus to sponsor water conservation ? 


Quick coverage of the nation’s water problems gives us the last, if 
shortest, word on the where, how and why of worries over water supply. In 


the August 13 issue of this newcomer among news weeklies, water rated a 
cover streamer and a three-page feature article—comparable with at last a 
special supplement in something less hurried than Qiick. “Quick” is really 
the word for the coverage, too, inasmuch as three well-illustrated 4 X 6-in. 
pages transport us from the hydrologic cycle into the realm of atomic pumps 
lifting distilled sea water inland. Certainly not dead! 


Our diary of dowse continues full. First, following his July Harper's 
article, Tom Riddick was called upon to elucidate his enmity to Mutual 
Broadcasting System listeners when Bill Slater interviewed him on the 
“Luncheon at Sardi’s” program of Friday the 13th, of July. Then, three 
days later, Time, too, took Tom at his word, disappointing us only by fail- 
ing to call the art “Riddickulous.” 

With August, however, came front-page proof of dowsing—first from 
Orchard Park, N.Y., where a service station owner in need of a new well 
dowsed in a gusher that took the town’s water main crew some hours to re- 
pair and, then, from Bristol, R.I., where a Philadelphia-dowsed well (see 
August P&R, p. 2) brought real moisture at the promised 32 feet, though still 
no “supply” at the 70-ft. abandonment depth. 

But the tale of the month was one by a wag from the big city, whose 
shaggy doggerel is reprinted below, by permission, from The New Yorker 
magazine of July 14: 

(Continued on page 2) 
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(Continued from page 1) 


ON FIRST LOOKING INTO ROBERTS’ “HENRY GROSS 
AND HIS DOWSING ROD” 


We had a dog and his name was Bowser, 
Wasn’t much good as a water dowser. 
Too busy dowsing other things 

To fool around with underground springs. 
He knew if a rabbit was hid in a hole 

And where in a molehill crept the mole. 

No one could dowse a cat or a mouse or 

A grouse or a quail as well as Bowser. 

But the reason Bowser was widely known 
Was the confident way he could dowse a bone. 
He would go and find him a hazel sprig, 

Or else he would bite off a willow twig, 
Then, holding one end of the stick in his teeth 
And letting the other hang down underneath, 
He would ask the rod in an undertone, 
Where in the world did I bury that bone ? 
Was it to the north of here? 

And the rod would say No. 

To the south ? 

The rod said No. 

The east? 

4 Rod said No. 

West? 

Was it 14 rods to the west? 

The rod said No. 

13 rods? 

Rod said No. 

13 rods? 

Said No. 

lj? 

Yep. 

Was it about 2.091 inches down? 

Rod said Not quite. 

2.090 inches ? 

Maybe. 

2.089 ? 

Right. 

His rod was always as right as rain! 
Though he never discovered a water vein, 
He could locate a bone and dig it up 

From the time he had been a divining pup 
Till the time when his candle was burning dim 
And finally Bowser dowsed the glim. 


—Rosert A. Kissack JR. 


Copyright 1951 The New Yorker Magazine, Inc. 
Reprinted by permission 


(Continued on page 4) 
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: FORD M. B.CO. WABASH,IND.” 


for EVERY SETTING 


Ford Yokes are made in styles to meet 
every meter setting condition——indoors 
or out. Regardless of location, the Ford 
Yoke makes settings easier, removes 
pipe strains, saves labor and keeps 
A meter connections permanently aligned 
- for fast changes. Roughly, Ford Yokes 
are made in three styles: 
1. Riser Yokes, to use where the 
meter must be raised above 
the service line. 
2. Angle Yokes, to satisfy a ver- 
tical inlet, horizontal outlet 
condition. 
3. Straight Line Yokes, for set- 
ting meters in a horizontal 
line without raising the level 
of the meter. 


Every Ford Yoke is permanently satis- 
factory. Send for full information. 


FOR BETTER WATER SERVICES 


THE FORD METER BOX COMPANY, INC. Wabash, Indiana 
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(Continued from page 2) 

Pipeline to the Clouds is the name of a new General Electric Co. film 
which features water supply and purposes to help water works men sell 
their communities on the importance of water supply projects. Anyone 
who saw GE’s earlier anti-pollution movie, “Clean Waters,” will have an 
idea of how effective a tool this new film can be. And to round out its 
“More Power to America” community-action program GE has prepared a 
36-page manual telling the story of “Good Water and Plenty of It!” You 
may borrow the film at any GE sales office and write for a copy of the 
manual to Adv. & Sales Promotion Dept., Schenectady 5, N.Y. 


A Water Resources Division has been created by the National Pro- 
duction Authority with Harvey S. Howe as director, in order that the needs 
of the defense program—as well as civilian requirements—will be met. 
Established to meet the demand of water and sewage treatment associations 
—including A.W.W.A.—for an effective claimant agency for these utilities, 
the NPA program will set up a small control group of technicians to plan for 
national needs in the fields of industrial, public and domestic water supply, 
and sewage and waste disposal. Their function will be to distribute allot- 
ments of materials, supplies and equipment required for defense and essen- 
tial civilian activities ; to recommend the issuance of priorities necessary to 
carry out the programs; and to offer individual assistance when required. 
Existing staffs of the U.S. Geological Survey, U.S. Public Health Service, 
Housing and Home Finance Agency, and state and local sanitary engineers 
will be drawn upon for assistance, as the division does not contemplate 
organizing a field staff of its own. 

On loan to NPA from the Lock Joint Pipe Co., Howe is assistant vice 
president of that organization. During World War II he served as deputy 
director of the Water Div. in the War Production Board’s Office of War 
Utilities. Before joining Lock Joint Pipe Co. he had been with the 
Scranton-Springbrook Water Service Co. of Pennsylvania, the Federal 
Water Service Corp. of New York, and the Pitometer Co., also of New 
York. 

(Continued on page 6) 


Filter Sand and Gravel 


Well Washed and Carefully Graded to Any Specification. 
Prompt Shipment in Bulk or in Bags of 100 Ib. Each. 


Inquiries Solicited 


NORTHERN GRAVEL COMPANY 
P. O. Box 307 Muscatine, lowa 
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WATERWORKS ENAMEL 
AMERICA’S WATER SUPPLY SYSTEMS 


were are 10 REASONS wav... 


1 Meets every requirement 
of the AWWA’s Stand- 
ard Specifications for 
Coal-Tar Enamel Protec- 
tive Coatings for Steel 
Water Pipe. 

2 Prevents tuberculation 
and. incrustation of in- 
teriors. 

3 Protects exterior against 


corrosion, permitting use. 


of thin-wall steel pipe. 
4 Highdielectric properties. 
5 Impermeable to mois- 


6 ductility and flexi- 


7 Unusual tenacity assures 
firm bond at the inter- 
faces. 

8 Meets every pipe-coating 
need . . . under all types 
of climatic conditions 
and topography. 

9 Available through appli- 
cators all over the coun- 
try. 


ture, non-absorptive, and 10 Barrett engineering ser- 


non-porous. 


BARRETT Enamel lines and 
coats this pipe used by the 
Water Department, City of 
Medland, Michigan. 


vice always available. 


THE BARRETT DIVISION 


ALUIEO 


40 Rector Steet, New York 6, N.Y. 


* Reg. U. S. Pat. Of. 
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(Continued from page. 4) 


The microfilm edition of the 1950 JourNAL is now ready and is avail- 
able to qualified subscribers to the regular printed edition of the JouRNAL 
from University Microfilms, Ann Arbor, Mich., at a cost of $8.00. It is 
felt that obtaining the microfilm copy after the paper edition has undergone 
its first months of maximum use permits discarding the latter and substitut- 
ing the microfilm for occasional reference, with consequent savings in space 
and protection against lost copies, missing pages and other inconveniences. 
The adoption of microfilm files is of course most practicable when used 
for a number of publications. A number of technical publications have made 
microfilming arrangements and will be glad to give their subscribers the 
necessary information. University Microfilms also stands ready to offer 
suggestions for viewing equipment suitable for a variety of needs and 
budgets. 


A call for new information on corrosion inhibitors has been received 
from Aaron Wachter, Shell Development Co., Emeryville 8, Calif., the 
chairman of an N.A.C.E. committee on the subject. The committee is in- 
terested in information resulting either from research or field experience, 
and whether in the form of short observations or full technical papers. 


Mapping out a 
@--~ Public Relations 


Let Willing Water help you ... he’s 
the master of all he surveys. Let him 
clear the brush of public ignorance 
of water works problems. Let him 
erect for you an edifice of public 
appreciation and co-operation on a 
foundation of good will. 

Willing Water is waiting to meet your customers and employees. Right 
now he has 32 different approaches to your problems in the form of 
low-cost blocked electrotypes or newspaper mats. And he’s only be- 
ginning his career. Write now for a catalog and price list to: 


AMERICAN WATER WORKS ASSOCIATION 
521 Fifth Avenue - New York 17, New York 
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WITH CARLON PLASTIC PIPE 


irrigation and other medium-pres- 


For years of dependable trouble- 
free service, specify CARLON 
plastic pipe. It combines the in- 
herent advantages of plastic with 
the desirable characteristics of 
metallic pipe to solve maintain- 
ance and replacement problems. 
Guaranteed against rot, rust and 
electrolytic corrosion, CARLON 
far outlasts ordinary pipe. It will 
not accumulate scale or sediment 
and is inert to the action of cor- 
rosive soils and fluids. 

CARLON plastic pipe is superior 
for drinking water transmission, 
sewage handling, land drainage, 


sure, low-temperature applica- 
tions. Because it is light in weight, 
it can be installed quickly with- 
out heavy materials handling 
equipment or special tools. 


CARLON PRODUCTS CORPORATION 


10126 Meech Avenue e@ Cleveland 5, Ohio 
in Canada: Micro Plastics, Lid., Acton, Ontario 


> 
§ 
At present, raw material short- 
ages are limiting the production 
ie of certain types of CARLON _ 
Seed pipe. Every effort is being made me 
to overcome this problem and 
to meet the need for CARLON 
ees ...the first real pipe that is 
2 
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(Continued from page 6) 


Where there’s smoke, these days, there’s a silver iodide generator at 
work—out West, at least, where one commercial rainmaker already has more 
than 300,000,000 acres under contract. As a matter of fact, rainmakers and 
antirainmakers, both, agree that there are virtually no areas in the West 
that have not been subjected to cloud seeding by someone, somehow, some- 
time. That lack of control areas, incidentally, is one of the things that has 
caused the U.S. Weather Bureau to take such a dim view of the whole 
subject and one of the reasons why congressmen are now being pressed into 
another “investigation” —only, this time, a “scientific” one. 

Meanwhile, on other fronts, the rainmakers have been accused of caus- 
ing the Kansas flood, the New Mexico drought and sundry other excesses and 
deficiencies of Nature. And in the Yakima Valley of the state of Washing- 
ton, cherry growers have given us a preview of really “unsettled” weather 
by hiring nonrainmakers to follow the wheat growers’ rainmakers and to 
overseed the seeded clouds, thus to stop the rain the wheat needs because 
it splits the ripening cherries. Not who owns the clouds any more, but 
who’s going to tell them what to do! 

Just think—not five years ago people used to pray for rain! 


(Continued on page 10) 


M-SCOPE Pipe Finder 


LIGHTWEIGHT MODEL 


Catalog No. 25K 
On Request 


JOSEPH G. POLLARD CO., INC. 
Pipe Line Equipment 
New Hyde Park New York 
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This 1,000,000-gal. tank is the third Horton elevated tank of the radial- 
cone design, installed in the Jackson, Miss., water distribution system. The 
other two tanks have a capacity of 500,000-gal. each. One was installed in 


1938 and the other one in 1940. Write our nearest office for estimates on 
elevated tanks when planning water improvements. 


CHICAGO BRIDGE & IRON COMPANY 


BIRMINGHAM CHICAGO TULSA BOSTON SALT LAKE CITY 
PHILADELPHIA NEW YORK DETROIT SEATTLE LOS ANGELES 
SAN FRANCISCO HOUSTON ATLANTA CLEVELAND WASHINGTON 
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(Continued from page 8) 

Capital is the new word for fluoridation. At any rate, any program 
that can obtain congressional approval as quickly and as easily as did fluori- 
dation of the District of Columbia water supply must be capital in more 
than the geographic sense. Of course, with all the gum-beating done 
around Washington, there’s little wonder that congressmen are so tooth- 
conscious. But, gnash or no, the current D.C. appropriation includes 
$130,000 to cover the capital expenditures involved in initiating fluorida- 
tion in the nation’s capital. 


Kaput, rather than capital, might the word have been if congressmen 
had had a chance to read and believe the “Science” section of the New York 
Herald-Tribune which issued only a few days after their action. There it 
was indicated that fluoridation had “held the spotlight for a while, but 
carious teeth continued,” and now, presumably, that method of treatment 
is as extinct as “calories, balanced diet, hormone influence, sunshine, the 
toothbrush or vitamin control” in caries control. 

Up-to-date thinking, according to the Tribune article, suggested exer- 
cise or table salt as the real answers. First of these denticeas is that of 
i Dr, H. H. Neumann, a pediatrician at the School of Dental and Oral Sur- 
gery of the Columbia University School of Medicine, whose extensive 
j studies have led him to conclude that “tooth decay results from regressive 
conditions in the mouth structure caused by inadequate use of the teeth and 
associated muscles.” The other idea is that of Dr. Charles F. Bodecker, 
professor emeritus of the same school, who indicates that “the sound ap- 
proach is to try to keep the acid-alkali level at the point found in most 
healthy mouths (pH 7.0-7.5),” and that this is easily accomplished by the 
use of ordinary table salt as a dentifrice. 

Harking back to the capital, we take skeptical note of a reference to 
the fact that caries-conscious congressmen give at least their “associated 
muscles” a phenomenal amount of exercise. And on these humid days our 
salt shakers won’t work anyway. 


(Continued on page 12) 


Loote-Leaf BINDERS  Sturdily bound in blue canvas 


with lettered backbone, the 
for A.W.W.A. Standards binder has durable metal hinges, 


capacious 1%-in. rings and 

eight blank separator cards with 
AMERICAN projecting tabs. All A.W.W.A. 
WATER WORKS specifications are being provided 
ASSOCIATION with marginal holes drilled to 


521 Fifth Ave. New York 17,N.Y. fit the binder. 


— 
“4 
’ 
it 
* a 
| 


Sept. 1951 JOURNAL A.W.W.A. 


in small space for City of Flint 


These De Laval vertical low-head centrifugal pumps are 
space-savers. That's one important reason they were chosen 
by the City of Flint, Michigan to handle river water at their 
135 mgd filtration plant. « Vertical pumps also permit driver 
to be located above flood water level. Result? De Laval 
pumps stay on the job, even under emergency conditions. 


DE LAVAL 


DE LAVAL STEAM TURBINE COMPANY 
TRENTON 2, NEW JERSEY 
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(Continued from page 10) 


The recurrence of National Employ the Physically Handicapped Week 
(October 7-13) during a period when manpower shortages are again acute 
serves as a reminder that, in the President’s words: 


In the nation’s physically handicapped lies a vast reservoir of relatively 
untapped skills. These skills, properly utilized, constitute a mighty bulwark 
against the present threat of manpower shortages. They must not be overlooked 
in our preparedness program. Qualified handicapped workers not now employed 
should be employed. Those not trained should be trained, screened for maxi- 
mum usefulness and given the opportunity to contribute their skills and abilities. 


A recent advertisement in the JouRNAL depicted a blind repairman 
working at his bench in a large meter repair shop. Innumerable examples 
of the use of persons handicapped in various ways in a multitude of capaci- f 
ties are evidence that, when correctly placed, a person’s physical disability 
is no handicap to the performance of his job. 


What Price Water might have been decided by the Office of Price 
Stabilization if some politically potent A.W.W.A. members hadn’t inter- 
vened to kill a floor amendment to the defense production and economic 
stabilization legislation in Congress last July. The amendment, stuck in 
| after both Senate and House had killed the proposal in committee, sought 

to bring under OPS control all rates charged by publicly owned utilities not 
already under the control of a public regulatory authority. The fact that 
the amendment was adopted after a full three minutes’ consideration indi- 
cates just how seriously congressmen hold their water. 

Concurrently, it is interesting to note, OPS had pulled the stopper on 
such water as it did control, exempting the sale of bottled water, either 
natural or distilled, from regulation, with the note that such water had little 
or no effect on the cost of living and that the expense of establishing and 
enforcing price ceilings would thus not be warranted. Meanwhile, waters 
polluted in any way—by flavor, for instance, or carbonation, or malt and 
hops—continued covered. 

Having bought our share of at least the last-named of these and hav- 
ing shopped for our share of other controlled items, we’re not entirely sure 
: that one of those ceilings unlimited wouldn’t have been just the thing for 
water utilities. Then they could leave to OPS the problem of selling their 
rate rises to their public. 


A new chemical feeder is being offered by Mathieson Chemical Corp., 
specially designed to handle its high-test calcium hypochlorite (HTH) in 
tablet form. The equipment dissolves the tablets and dispenses the re- 
sultant solution at rates which can be adjusted to a wide range of operating 
demands. 

(Continued on page 14) 
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WATER SERVICE 


Over 80 years of manufacturing experience 
. .. designed for easy installation . . . long years of 
trouble-free service ...interchangeable with those 
of other manufacturers... corporation stops can be 
installed with any standard tapping machine. 

All Hays fittings made of single, uniform, high 
quality water service bronze, 85-5-5-5 mix... hy- 
drostatically tested at 200 pounds or more... plugs 
individually ground in for perfect fit...specially 
lubricated for permanent easy turning. 


HAYS MANUFACTURING COMPANY 


12TH & LIBERTY STREETS, ERIE, PENNA., U.S. A. 
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(Continued from page 12) 


A tragic accident resulted in the line-of-duty death of Joseph F. 
Bristow, engineer in charge of construction for the Water Supply and 
Sewerage Dept. of Brisbane, Australia. Formerly assistant engineer with 
the department, he had been promoted only a few weeks before his death, 
which occurred while he was inspecting a large construction project. 


Earle L. Waterman, professor of sanitary engineering and head of 
the Dept. of Civil Engineering at the University of Iowa, died on July 30 
after a long illness. He was 65. Associated with the university for 32 
years, and chairman of his department since 1944, he had been teaching only 
part-time since 1949 because of ill health. 


: “Text needs in the fields of fluid mechanics and applied hydraulics’’ is 

the subject of a survey conducted by Carl E. Kindsvater, professor of civil 
engineering at Georgia Inst. of Technology, acting for the American So- 
ciety of Engineering Education. The aim of the study was to spotlight de- 
ficiencies in textbooks available in theoretical fluid mechanics and hydraulic 
engineering, so that authors,and publishers alike might remedy them. 


(Continued on page 16) 


KLETT SUMMERSON 
ELECTRIC PHOTOMETER 


Adaptable for Use in Water 
Analysis 

Can be used for any de- 

termination in which color 

or turbidity can be devel- 

oped in proportion to sub- 

stance to be determined 


KLETT MANUFACTURING Co. 
179 EAST 87th STREET . NEW YORK, N. Y. 
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ACCURATE 
FOOLPROOF 
VERSATILE 
FOR TURBIDITY MEASUREMENTS, 
SULFATE DETERMINATIONS, AND 


SPECIAL APPLICATIONS 


Modern in design and operating 
principle, the Hellige Turbidimeter 
does not require standard suspensions 
or long cumbersome tubes. Accurate 
readings can be made rapidly by 
those without technical training. 

Precise determinations are per- 
formed in the ranges of zero to 
150 p.p.m. SiOz and zero to 100 

. p.p.m. SO4. Higher values are deter- 
mined by diluting the specimen. 


SEND FOR 
CATALOG No. 8000-A 
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(Continued from page 14) 


Work on cleaning up the Ohio River basin has been proceeding at a 
rate gratifying to the Ohio River Valley Water Sanitation Commission, 
which reports that 39 per cent of the wastes from the 8.5 million people in 
the area is now receiving some sort of treatment and that new plants under 
construction will serve another 8 per cent. Plans already approved (20 
per cent) or in preparation will add 37 per cent to this total, provided that 
financing can be obtained and materials shortages do not interfere. 


The best defense was a bad offense to a lot of our British friends 
when someone in their government imported 20,000 cans of U.S. water for 
the defense stockpile. “Why,” was the cry, “is this water more useful for 
such purposes than the water of our own islands?” And in the House of 
Commons, pointing out “the considerable amount of ridicule cast upon the 
policy of His Majesty’s Government by the story,” M.P.’s put the bee on the 
president of the board of trade to find out who ordered said cans and why. 
Less put out than perhaps would have seemed seemly, the British Water- 
works Association suggested in its journal that perhaps “an explanation of 
this mystery is that the American admiral was bringing over his own water” 
—all of which indicates a much better understanding of Americans than of 
admirals. Certainly no admiral would be that fussy about the water he 
bathed in, and even more certainly no admiral would drink the stuff ! 

No, B.W.A., more likely a frame-up by one of your own Conservatives ! 


Cats-up was more predicament than condiment the other day at West- 
port, Ind. All told, there were seven cats—four of them kittens, none of 
them kin—up on the town’s 100-ft. water tower, and the saving of their 63 
lives was no mean problem. As a matter of fact, although catcalls had rent 
the air for several hours, Westportians didn’t realize they weren’t being 
serenaded by lovesick catbirds until they received the high sign from some 
dogs who could apparently write. Informed, the police dispatched a rescue 
party which was able to capture the kitties without incident and lower them 
by rope into the arms of their owners. 

If it hadn’t been for the anonymous message by some conscience- 
stricken culprit, we might have had some fun speculating on feline motiva- 
tion. Now, however, we can’t even suppose that someone trying to drown 
some kittens just headed for the nearest water. Anyway, bats in the belfry 
ain’t nothing compared with Westport’s cats in the clouds. 


William R. Wolff has been advanced from associate to chief hydraulic 
engineer of the New York State Public Service Commission. 


(Continued on page 18) 
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- Condition with 
AMBERLITE IR-120 


For These 3 Savings 
1. Low Installation Cost. High exchange capacity 


means low equipment cost plus the ability to 
handle overloads easily. Even at peak flow rates 
of 25 gal./cu. ft./min., capacity is above 30,000 
grains per cubic foot. 


2. Low Operating Cost. Amsertire IR-120 thrives 
on a salt starvation diet—permits 50% reduction 
in regenerant requirements without affecting 
quality of softened water. 


3. Low Maintenance Cost. The extreme stability of 
AMBERLITE IR-120 means years of trouble-free 
service without attrition losses. AMBERLITE 
iR-120 is unaffected by low-silica waters, which 
can dissolve zeolites. It can be operated safely 
over the entire pH range, and at elevated tem- 
peratures. It is unaffected by strong oxidizing 
and reducing conditions—chlorinated water 
causes no measurable deterioration. 

ASK YOUR CONSULTING ENGINEER or water-treating 


equipment supplier about IR-120 — as the. 
exchanger _ . new softening installation, or as a 


Meanwhile, write 
Dept. W wis for full technical date. 


THE RESINOUS Bivision 
Washington Square Philadelphia 5, Po. 
Rep ives in principal foreign countries 


AMBERLITE is a trade-mark, Reg. U, S. Pat. Off. and in principal 
foreign countries. 
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(Continued from page 16) 


N.S.F. was not so funny when it appeared on the paychecks of the 474 
employees of the city of Hamtramck, Mich., last July. What it meant was 
that the 1951-52 city budget had not yet been approved and that none of 
the city employees could be paid until it was. Meanwhile, water came to 
the rescue, funds from its account being transferred, with city council ap- 
proval, to liquidate the old year’s July 1 payroll of $45,200. Actually, tax 
accounts receivable at the time totaled some $2,000,000, but were uncollect- 
ible for lack of the $375 postage required to mail the bills. 

By mid-July, the N.S.F. had turned to 1.0.U., but employees were still 
sticking to their jobs through what some claimed to be force of habit. 


George E. Symons has resigned as managing editor of Water & 
Sewage Works magazine to establish an independent consulting service in 
Larchmont, N.Y. He plans to offer both engineering and writing services 
to the water, sewage and industrial waste treatment fields. In addition, he 
will maintain an editorial connection with Water & Sewage Works, serving 
{ as contributing editor to that publication. Immediately before entering 
4 the publisking field, he had been chief chemist of the Buffalo, N.Y., Sewer 
Authority. 


(Continued on page 80) 


Woofproof Your 
Metermen 


Here’s a bible of bark and bite that will 
enable you to improve both your person- 
nel relations and your public relations. 
See that every meter reader gets a copy. 
Make him read it! Make him heed it! 


Under the cover reproduced herewith, 
A.W.W.A. has, in response to the de- 
mand of several meter departments, re- 
printed Bruce McAlister’s ‘‘Bow-wow, 
Mister Meterman”’ as it appeared in 
the July 1949 issue of Public Relations at Work. As a six-page 
booklet, this practical advice to the doglorn is now available at a 
nickel per copy—much less than the cost of a single patch in the 
seat of your pants. 


Order your copies now from Department K-9 of: 
AMERICAN WATER WORKS ASSOCIATION 


521 Fifth Avenue New York 17, N.Y. 
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HYDRO-TITE 


has joined more than a million miles 

of cast-iron water mains in the past 

4O years with complete satisfaction 

—Used with FIBREX, the bacteria- 

free joint packing, it makes an un- (REELS) — 
beatable combination. All around 
the world NOTHING takes the 

place of HYDRO-TITE. Free 

working samples on request. 


DR AULIC DEVELOPMENT CORPORATION 


Main Sales Church Street, New York Gewersl Offices end Werks W, Medfotd Station. Boston, Mass 


19 
(POWDER) 
| 
(LITTLEPIGS) 
2 
4 
= 
| 


20 THE READING METER Vol. 43,No.9 


The Reading Meter 


The Conservation of Ground Water. Harold E. Thomas. 
McGraw-Hill Book Co., New York (1951) $5.00. 


Ground water is plentiful in many areas of the U.S. but it is not 
inexhaustible. Intelligence and care must be exercised in its use. 
This book cites approximately 60 examples of ground water use and 
misuse. Overdraft and the attendant introduction of unusable water 
are generally attributed to a lack of knowledge of the principles gov- 
erning yield. Examples of the application of corrective policies are 
also included. Ground water problems resulting from land occupancy 
are reviewed as are the needs for additional research, and a strong 
plea is made for better ground-water development and management. 
The chapter on management is written by Abel Wolman. 

The book, in pointing out the abuses and weaknesses of present 
ground water practices, carefully marks the way for the development of 
a sound ground water policy based on research and field investigations 
by people specifically trained for the work. This volume, the prepara- 
tion of which was sponsored by the Conservation Foundation, is rec- 
ommended reading for the water works profession, engineers and 
conservationists. 


Public Relations for Public Officials: Selected References. 
Eric Carlson. Assn. of Municipal Public Relations Officers, 341 
Madison Ave., New York 17, N.Y. (1951) 50¢ 


This mimeographed bibliography of books and articles on public 
relations has been prepared for the use of municipal and other public 
officials, and lists a wealth of material useful to those in charge of a 
public relations program for water utilities. Among some of the 
specialized topics for which references are listed are community leader- 
ship, community public relations, municipal and annual reports, and 
various public relations techniques, including advertising, public 
speaking and the use of visual aids. Although it occupies only four- 
teen mimeographed pages, the booklet offers a valuable tool to 
workers in this field. 


(Continued on page 22) 
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BADGER PRECISION MEANS 
“MORE FOR YOUR METER-MONEY” 


BADGER METERS 


BADGER METER MFG. CO., Milwaukee 10, Wis. 
Branch Offices: New York City * Philodelphio : 
Mass. +S ih, Ga. * Cincinnati * Chicago * Kansas City * Waco, Teacs 
Loke City, Utoh Guthrie, Okla. Seattle. Wash. Los Angeles 
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(Continued from page 20) 


Stainless Steel Handbook. Allegheny Ludlum Steel Corp., 
2020 Oliver Bldg., Pittsburgh 22, Pa. (1951) free to stainless steel 
users. 


A new edition of the data manual issued by Allegheny Ludlum of- 
fers information on proper steel selection for specific applications, 
properties and characteristics of nearly 40 different types of steel, 
much data on corrosion resistance to various chemicals and other sub- 
stances, and details of heat treatment and fabrication. The volume 
is handsomely printed and cloth bound. 


Level control for liquids of any viscosity—and solids as well—is 
offered by an instrument made by Fielden Instrument Corp., 2920 N. 4th St., 
Philadelphia 33, Pa. No moving mechanical parts are required, and no 


electrical contact between the probe and the material being controlled is 
required. 


your SEAL of CONFIDENCE === 


Tegul MINERALEAD HYDRORINGS 
The original and most widely A precast rubber packing 
used plasticized sulfur joint- for caulking all size bell and 


ing moterial, for joining bell 
and spigot cast iron pipe. 
Economical — High Quality. 


spigot cast iron pipe. 


MERTZTOWN, PENNA. HOUSTON, TEXA 
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Acoa Sodium Fluoride is particularly suitable for the fluoridation of 
water supplies. It flows freely, dissolves at a uniform rate and is ex- 
tremely easy to handle. Moreover, you can use ALcoa Sodium Fluoride 
with confidence—because the ALCOA name on any chemical product 
assures you of a uniform high degree of purity and a dependable source 
of supply. If your community is fluoridating its water supply—or is 
considering doing so—let us show you how Atcoa Sodium Fluoride 
can do the job for you. Write to ALUMINUM COMPANY OF AMERICA, 
Cuemicats Division, 624 Gulf Building, Pittsburgh 19, Pennsylvania. 


ALUMINAS and FLUORIDES 


ACTIVATED ALUMINAS * CALCINED ALUMINAS + HYDRATED 
ALUMINAS ¢ TABULAR ALUMINAS * LOW SODA ALUMINAS 


ALUMINUM FLUORIDE + SODIUM FLUORIDE + SODIUM 
ACID FLUORIDE + FLUOBORIC ACID + GALLIUM 
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Professional Services 


ALBRIGHT & FRIEL, INC. 


Consulting Engineers 


Water, Sewage and Industrial Waste Problems 
Airfields, Refuse Incinerators, Power Plants 
Industrial Buildings 
City Planning Reports 
Laboratory 


Philadelphia 7, Pa. 


Valuations 


121 S. Broad St. 


BLACK LABORATORIES, INC. 
Consulting Engineers and Chemists 
on all problems of 
Water, Sewage and Waste Treatment 


ANALYSIS—TREATMENT— 
CONTROL—RESEARCH 


700 S. B. 3rd St. Gainesville, Fla. 


Cuas. B. Burpick Louis R. Howson 
NALD H. MAXWELL 


ALVORD, BURDICK & HOWSON 


Engineers 


Water Works, Water Purification, Flood 
ief, Sewerage, Sewage 
Power 


Generation 


Civic Opera Building Chicago 6 


CLINTON L. BOGERT 
ASSOCIATES 
Consulting Engineers 
Curnton L. Bocurr 


J. M. M. Grete 
Donatp M. Dirmars Arruur P. 


Water and Sewage Works 
Refuse Disposal Industrial Wastes 
Drainage Flood Control 


624 Madison Avenue New York 22, N. Y. 


CARL A. BAYS & ASSOCIATES 
Geologists—Engineers— Geophysicists 
Industrial Consultants 


Office and Laboratory—308 N. Orchard St. 
Mail Address—P.O. Box 189 


Urbana, Illinois 


Guide Books to the Field 


Send for your free copy of “A List of 
A.W.W.A. Publications,” listing books, 
manuals and specifications published 
by the Association. 

American Water Works Association, Inc. 
521 Fifth Avenue New York 17, N.Y. 


A. S. BEHRMAN 
Chemical Consultant 
Water Treatment 


Ion Exchange Processes and Materials 
Patents 


9 S. Clinton St. Chicago 6, Ill. 


BOWE, ALBERTSON 
& ASSOCIATES 
Engineers 


Sewerage—Sewage Treatment 


110 William St. 2082 Ki Highway 
Conn. 


New York 7, N.Y. 


BLACK & VEATCH 


Consulting Engineers 


4706 Broadway, Kansas City 2, Mo. 
Water Supply Purification and Distribution; 
Electric Lighting and Power Generation, 
Transmission and Distribution; Sewerage and 
Sewage Disposal; Valuations, Special 
Investigations and Reporte 


BUCK, SEIFERT AND JOST 
Consulting Engineers 
(Formerly Nicholas $. Hill Associates) 
Water Suppty—Sewace Disposat— 
Hypraviic DEVELOPMENTS 


Reports, Rates, 
Design, Construction peration, 
ment, Chemical and Biological [aasteheetes 


112 B. 19th St., New York 3, N. Y. 
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PROFESSIONAL SERVICES 


BURGESS & NIPLE 
Consulting Engineers 
(Established 1908) 

Water supply, treatment and distribution 
Sewage and industrial wastes disposal 
Investigations, reports, appraisals, rates 
Airports Municipal Engineering Supervision 
584 E. Broad St. Columbus 15, Ohio 


DE LEUW, CATHER & COMPANY 


Water Supply Sewer: 
Railroads Highways 
Grade 

al Transportation 
Investigations—Reports—Appraisals 
Plans and of 


150 N. Wacker Drive 79 McAllister St. 
Chicago 6 San Francisco 2 


BURNS & McDONNELL 


Consulting and Designing Engineers 


Water Works, Light and Power, Sewerage, 
Reports, Designs, Appraisals, Rate 
Investigations. 

Kansas City 2, Mo. Cleveland 14, Ohio 
P.O. Box 7088 1404 EB. 9th Se. 


NORMAN O. ELDRED 
Consulting Engineer 


Water Works, Softening and Filtration 
Plants. Municipal and Industrial Water 
Conditioning Equipment of All Types. 
Designs, Plans, Specifications, Estimates, 
Reports, Supervision. 


508 Draper St. Vicksburg, Mich. 
Vicksburg 3271 


JAMES M. CAIRD 
Established 1898 

C. E. Currron, F. A. Bennett 

Chemist and Bacteriologist 


WATER ANALYSIS 
TESTS OF FILTER PLANTS 


Cannon Bidg. Troy, N. Y. 


FAY, SPOFFORD & THORNDIKE 


Engineers 
Charles E. Spofford Ralph W. Horne 
John Ayer William L. Hyland 
Bion A. Bowman Frank L. Lincoln 
Carroll A. Farwell Howard J. Williams 
Warsr Suprty 
Suwerace anp Sswacs TREATMENT—AIRPORTS 


Investigations Reports ports Designs Valuations 
Supervision of Construction 
Boston 


CAMP, DRESSER & McKEE 


Consulting Engineers 


Water Works, Water Treatment, 
Sewerage and Wastes Disposal, 
Flood Control 


Investigations, Reports, Design 
Research, Development 
6 Beacon St. 


Boston 8, Mass. 


New York 
FINKBEINER, PETTIS & STROUT 
Carterton 8. E. 


Consulting Engineers 


Reports, Designs, Supervision, 
Water Supply, "Water Treatment, Se 
Sewage Treatment, Wastes Treatment, 
Valuations & App! 


518 Jefferson Avenue Toledo 4, Ohio 


THE CHESTER ENGINEERS 


Water Supply and Purification, 
Systems, Sewage and 
Industrial Waste Treatment, 
Power Development and Applications, 
Investigations and Reports, 
Valuations and Rates 


210 B. Park Way at Sandusky 
PITTSBURGH 12, PA. 


FREESE, NICHOLS AND TURNER 


Consulting Engineers 


2111 National Standard Building 
Houston 2, Texas 


CH-1624 


CONSOER, TOWNSEND 
& ASSOCIATES 
Water Supply —Sewerage 

Flood Control & Drainage—Bridges 
Ornamental Street Lighting— Paving 
Light & Power Plante—Appraisals 


331 B. Ohio Se. Chicago 11 


FULBRIGHT LABORATORIES, Inc. 


Consultants 
Chemists and Chemical Engineers 


Industrial Water and Waste 
Surveys 


Tel. 5-5726 
Box 1284 Charlotte, N. C. 
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GANNETT FLEMING 
CORDDRY & CARPENTER, Inc. 


Engineers 
Water Works—Sewe: 


Scranton, Pa. see 


Professional 
Seruices 


(contd.) 


G. L. GEISINGER 
Consulting Engineer 


Water Worke—Treatment—Filtration 
Design—Operation— Reports 
Laboratory Analysis 
122 Biliott Ave., W. Seattle 99, Wash. 


CHARLES HAYDOCK 
Consulting Engineer 
Water Works and Sanitation Industrial Wastes 
Design, Construction, Operation and Management 
Reports and Valuations 
2314 Girard Trust Co. Bidg. 
Broad St. & S. Penn Square 
Philadelphia 2 


GILBERT ASSOCIATES, INC. 


Engineers and Consultants 


Water Supply and Purification 
Sewage and Industrial Waste Treatment 
Chemical Laboratory Service 
Investigations and Reports 


New York Reading, Pa. 
Houston 


Washington 
Philadelphia 


RICHARD HAZEN 
Consulting Engineer 


Municipal and Industrial Water Supply 
and Treatment 
Sewage and Waste Disposal 
Reports, Design, Construction Operations 


110 Bast 42nd Street New York 17, N.Y. 


GLACE & GLACE 


Consulting Sanitary Engineers 


Sewerage and Sewage Treatment 
Water Supply and Purification 
Industrial Wastes Disposal 
Design, Construction, and 
Supervision of Operation 


1001 North Front St., Harrisburg, Pa, 


HORNER & SHIFRIN 
Consulling Engineers 
W. W. Horner 8. W. Jens 
H. Shifri E. E. Bloss 
V. C. Lischer 
a — Sewage Treatment— Munici- 
oa Engineering— Reports 


Shell Building St. Louis 3, Mo. 


GREELEY & HANSEN 
Engineers 


Water Supply, Water Purification 
Sewerage, Sewage Treatment 
Flood Control, Drainage, Refuse Disposal 


220 S. State Street, Chicago 4 


ROBERT W. HUNT CO. 
Inspection Engineers 
(Established 1888) 


Inspection and Test at Point 
of Deiat of Pumps, Tanks, 


HAVENS & EMERSON 


W. L. Havens C. A. Emerson 
A. A. Burezre F.C. Torres F. W. Jones 


Consulting — 
Water, Sew 
Wastes, 
Leader Bidg. Woolworth Bidg. 
CLEVELAND 14 NEW YORK 7 


THE JENNINGS-LAWRENCE CO. 


C. C. Walker F. L. Swickard 
B. I. Sheridan R. L. Lawrence 
Civil & Municipal Engineers 
Consultants 
Water Supply, Treatment & Distribution 


Sewers & Sewage Treatment 
Reports— Design—Construction 


12 N. Third Street Columbus 15, Ohio ~ 
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Industrial 
Investigations & Reporte 
Pittsburgh, Pa. 
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175 W. Jackson Bivd. 
Chicago 4, Ill. 
; and Principal Mfg. Centers 
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JONES, HENRY & Parsons, Brinckerhoff, Hall & Macdonald 
SCHOONMAKER G. Gale Dixon, Associate 
(Formerly Jones & Henry) Engineers 

Consulting Sanitary Engineers Dam Water Works Sewerage 
Airp rts Bridges Tunnels 
Water Works Traffic & Transportation Reports Highways 
Sewerage & Treatment 8 Foundations 
arbor Works Valuations 
Waste Disposal Power Developments Industrial Buildings 
Security Bidg. Toledo 4, Ohio 51 Broadway, New York 6, N.Y. 


Engineers 


Water Supply and Purification, 

Sewerage and Sewage Disposal, 

Industrial Wastes, Valuations, 
Laboratory, City Planning. 


Park Building Pittsburgh 22, Pa. 


MORRIS KNOWLES, INC. 


MALCOLM PIRNIE ENGINEERS 
Civil & Sanitary Engineers 


Matcoim Prente Ernest W. 
G. G. Werner, Jr. 
Investigations, Reports, Plans 
Supervision onstruction and Operations 


Appraisals and Rates 
New York 18, N. Y. 


25 W. 43rd St. 


R. M. LEGGETTE 


THE PITOMETER COMPANY 


Engineers 


Consulting Ground Water Geologist 
Water Waste Surveys 
Water Supply Salt Water Problems Trunk Main Surveys 
Dewatering Investigations Water Distribution Studies 
Recharging Reports Water Measurement & Special 


551 Fifth Avenue New York 17, N. Y. 


Hydraulic Investigations 


50 Church Street New York 


Roberto Meneses Hoyos & Co. 
Ground Water Engineers 
Water Supply Geophysics 
Test Drilling Flow Tests 
Explorations Reports 
Design, Valuations & Supervision 
Reforma 12 Mexico City 


LEE T. PURCELL 
Consulting Engineer 
Water Supply & Purification; Sewerage & Sew- 
age Dis: 1; Industrial Wastes; Investigations 
Reports; Design; Supervision 
Constrastion & Operation 
Analytical Laboratories 
1 Lee Place 


Paterson 1, N. J. 


METCALF & EDDY 
Engineers 
Water, Sewage, Drainage, Refuse 
and Industrial Wastes Problems 
Airfields Valuations 
Laboratory 


Statler Buildi 
Boston 16 


THOMAS M. RIDDICK 


Consulting Engineer and Chemist 


Municipal and Industrial Water Purification, 
Sewage Treatment, Plant Supervision, 
Industrial Waste Treatment, 
Laboratories for Chemical and Bacteriological 
Analyses 


369 B. 149th St. New York 55, N.Y. 


THE H. C. NUTTING COMPANY 
Engineers 
Water Distribution Studies 
Water Waste Surveys 
Trunk Main Surveys 
Meter and Fire Flow Test 


_ 4120 Airport Road Cincinnati 26, Ohio 


RIPPLE & HOWE 


Consulting Engineers 
O. J. B. V. 
Appraisals—Reports 
Design—Supervision 
Water Works Systems, Filtration and Softening 
ts, Reservoirs, and Dams, Sanitary and 
Storm Sewers, Sewage Treatment Plants, 
Refuse Disposal, Airports 


426 Cooper Bidg., Denver 2, Colo. 
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. NICHOLAS A. ROSE 
Consulting Ground Water Geologist 
Investigations 
Reports 
Advisory Service 


1309 Anita Ave. Houston 4, Tex. 


Professional 
Seruices 


(contd.) 


RUSSELL & AXON 
Consulting Engineers 
Gro. 8. F. E. Wencer 
Jos Wiutamson, Jr. 

Water Works, Sewerage, Sewage Disposal, 
Industrial and Power Plants, Appraisals 
408 Olive St. Municipal Airport 
St. Louis 2, Mo. Daytona Beach, Fla. 


ALDEN E. STILSON & ASSOCIATES 
Limited 
Consulting Engineers 
Water Supply Sewerage Waste Disposal 
Mechanical Structural 
Surveys Reports Appraisals 
209 South High Se. Columbus, Ohio 


SAMUEL SHENKER 
Chemical Consultant 


Water Treatment 
Laboratory Service 


155 S. Broadleigh Rd., Columbus 9, Ohio 


WESTON & SAMPSON 
Consulting Engineers 


Water Supply and Purification; Sewerage, 
Sewage Industrial Waste Treatment. 
Reports, , Supervision of Construc- 
tion and Operation; Valuations. 
Chemica! and Bacteriological Analyses 


14 Beacon Street Boston 8, Mass. 


J. E. SIRRINE COMPANY 
Engineers 


Water Supply & Purification, 
Sewage & Industrial Waste Disposal, 
Stream Pollution Reports, 
Utilities, Analyses 


Greenville South Carolina 


WALTER N. WHITE & 

WILLIAM F. GUYTON 

Consulting Ground-Water Hydrologists 

GROUND-WATER SUPPLIES 
Evaluation; Planning of New Developments; 
Operational and Maintenance Advice; Legal 
Proceedings; Artificial Recharze, Induced River 
Infiltration, Weil Interference and Other 
Ground-Water Problems. 

307 W. 12th St. 10 Mississippi Ave. 
Silver Spring, Md. 


1, Texas 


SMITH AND GILLESPIE 
Consulting Engineers 
Water Supply and Treatment Plants; 
Sewerage, Sewage Treatment; Utilities; 
Zoning; Reports, Designs, Supervision of 
Construction and Operation; Appraisals. 
P.O. Box 1048 Jacksonville, Fla. 


WHITMAN & HOWARD 


Engineers 
(Est. 1869.) 
Investigations, Designs, Estimates, 
Reports and Supervision, Valuations, 
etc., in all Water Works and Sewerage 
Problems 


89 Broad St. Boston, Mass. 


STANLEY ENGINEERING 
COMPANY 


Waterworks—Sewerage 
Drainage—Flood Control 
Airports—Electric Power 


Hershey Building 
Muscatine, Ia. 


WHITMAN, REQUARDT 
& ASSOCIA 
Engineers 
Civil—Sanitary—Structural 
Mechanical—Electrical 
Reports, Plans, 
Supervision, Appraisals 


Consultants 


1304 St. Paul Se. Baltimore 2, Md. 
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AMERICAN | 
WATER WORKS 
ASSOCIATION 


NEW MEMBERS 
Applications received July 1 to July 31, 1951 


Alabama Pipe Co., J. W. Perry, Jr., 
Southern Sales Mgr., Box 791, Anniston, 
Ala. (Assoc. M. July ’51) 

Albertson Water Dist., Fred W. Dawson, 
Chairman, Board of Water Comrs., 
175 I. U. Willets Rd., Albertson, N.Y. 
(Mun. Sv. Sub. July 51) MPR 

Amos, Harold, Water Supt., Elk Rapids, 
Mich. (July 51) MP 

Anadarko, City of, K. C. Finch, City 
Mgr., City Hall, Anadarko, Okla. (Corp. 
M. July M 

Atlantic Municipal Utilities, Raymond C. 
Dwyer, Supt., Atlantic, Iowa (Mun. 
Sv. Sub. July ’51) MP 

Bingham, Wesley, Water Foreman & 
Plumbing Inspector, City Water & 
Light Dept., 9 John St., Moncton, N.B. 
(July 

Blackford Window Glass Co., Gerald 
Moon, Water Treatment Plant Supt., 
Box 198, Vincennes, Ind. (Corp. M. 
July P 

Bowser, Reginald Burton, San. Engr., 
Dept. of Health & Welfare, City Hall, 
Halifax, N.S. (July '51) 

Braun Corp., Gilbert E. Sinclair, Chem. 
Dept., 2260 E. 15th St., Los Angeles 
21, Calif. (Assoc. M. July '51) 


Bridgewater Public Service Com., D. R. 


Smith, Mgr., Bridgewater, N. S. (Corp. 
M. July ’51) 


(Continued on page 32) 
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Burns, Robert Earl, Sales Engr., Oliver B. 
Lyman, 55 New Montgomery St., San 
Francisco, Calif. (July ’51) P 


Central Park Water Dist., Albert A. 
Land, Chairman of the Board, Broad- 
way, Bethpage, N.Y. (Mun. Sv. Sub. 
July ’51) M 


Christesson, Elzie J., Utility 
Melrose, N.M. (July ’51) M 


Clark, J. P., see Rateonics Corp. 


Dawson, Fred W., see Albertson (N.Y.) 
Water Dist. 


Debison, William Henry, Water Supt., 
Caledonia Power & Water Board, 
Glace Bay, N.S. (July ’51) 


Dismuke, Pat, Supt., Water & Sewerage, 
Nashville, Ga. (July '51) 


Dobrzensky, W. H., Mgr., Newman 
Water Works Co., 1109 Fresno St., 
Newman, Calif. (July ’51) 


Doucette, George, Mgr., Water & Sewer- 
age Dept., Campbellton, N.B. (July 

Dwyer, Raymond C., see Atlantic (Iowa) 
Municipal Utilities 

Eaton, William H., 221 S. Mill St., Clio, 
Mich. (July ’51) MPR 

Eckelcamp, Joseph, Supt. of Public Works, 
Spring Lake, Mich. (July 51) MP 

Finch, K. C., see Anadarko (Okla.) 


Francis, Robert L., Assoc. Chemist, 
Public Health Lab., State Dept. of 
Health, Box 1020, Bismarck, N.D. (July 
51) R 

Gaynor, Merle Thomas, Chief Engr., 
Dept. of Water Works, 5941 Calumet 
Ave., Hammond, Ind. (July '51) M 

Glover, Herbert P., see Northwestern 
New York Water Authority 

Gordon, W. Verner, Jr., Maritime Repr., 
Neptune Meters, Ltd., 77 Upper Water 
St., Halifax, N.S. (July ’51) 

Gork, L. Henry, City Mgr., 750 Lakeside 
Dr., S.E., East Grand Rapids, Mich. 
(July ’51) MP 

Greco, Edward Carl, Chemist, Research 
Dept., United Gas Corp., Box 1407, 
Shreveport 92, La. (July 51) P 

Hammond Iron Works, Ralph E. Kramer, 
Vice-Pres., Warren, Pa. (Assoc. M. 
July 
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(Continued from page 30) 


Haney, John H., Power Engr., E. I. du 
Pont de Nemours & Co., Inc., Chambers 
Works Plant, Penns Grove, N.J. (July 
MP 


Hanily, John Edward, Owner, Culligan 
Soft Water Service, 4120 Perry N., 
Robbinsdale, Minn. (July ’51) 

Haratani, Joseph, Jr. Civ. Engr., Div. of 
Water Resources, 1079 Public Works 
Bldg., Sacramento, Calif. (July '51) R 


Haskew, George Manders, Jr., Student, 
Massachusetts Inst. of Technology, 671 
Summit Ave., Westfield, N.J. (Jr. M. 
July PR 

Hood, Leo Ray, Field Engr., Water Div., 
The H. C. Nutting Co., 4120 Airport 
Rd., Cincinnati 26, Ohio (July ’51) M 

Hurd, Frank Daniel, San. Engr., R. W. 
Petrie & Assocs., 557 Paw Paw Ave., 
Benton Harbor, Mich. (July ’51) PR 

Ingram, William Marcus, Biologist, Ohio- 
Tennessee Drainage Basins, Div. of 
Water Pollution Control, U.S. Public 
Health Service, 1014 Broadway, Cin- 
cinnati 2, Ohio (July 51) PR 

Kern County Dept., of Public Health, 
Div. of Sanitation, Box 997, Bakers- 
field, Calif. (Mun. Sv. Sub. July ’51) 

Kramer, Ralph E., see Hammond Iron 
Works 

Land, Albert A., see Central Park Water 
Dist. 

Larkin, Donald G., Assoc. San. Engr., 
East Bay Municipal Utility Dist., 512— 
16th St., Oakland, Calif. (July ’51) P 

Larsen, Elwood Melvin, San. Engr., State 
Board of Health, Box 210, Jacksonville 
1, Fla. (July ’51) 


Leynard, Arthur P., City Engr., 455 
Wallace St., Nanaimo, B.C. (July '51) 
Liberty Powder Defense Corp., William 
J. Meikle, Lab. Supt., Badger Ordnance 
Works, Baraboo, Wis. (Corp. M. July 

MP 

Lovett, Percy A., Partner, Engineering 
Service Co., 14 Prince St., Box 263, 
Halifax, N.S. (July 

Lyons, William E., Water Supt., Albertson 
Water Dist., Albertson, N.Y. (July '51) 
MPR 

Matthews, Robert R., Jr., Engr., Water & 
Sewage Branch, Engr. Section, Hdgq., 
4th Army, Fort Sam Houston, Tex. 
(July ’51) 

Mayer, Kenneth L., Supt., City Hall, 
Monroe, Wis. (July ’51) M 

McDaniel, B. H., Development Engr., 
Dowell, Inc., 611 Graham Bldg., 
Jacksonville, Fla. (July 51) MPR 

McGee, James W., Pres., Board of Water 
Comrs., Rahway, N.J. (July ’51) MPR 

McGinty, George Francis, Water Fore- 
man, City Water Dept., City Hall, 100 
N. Garfield Ave., Pasadena, Calif. 
(July '51) M 

Meikle, William J., see Liberty Powder 
Defense Corp. 

Moon, Gerald, see Blackford Window 
Glass Co. 

Mulford, James E., Owner, Mulford Eng. 
Service, 33 W. 16th St., Chicago 
Heights, Ill. (July ’51) R 

Northwestern New York Water Authority, 
Herbert P. Glover, Secy., 5-6 Lohrmann 
Blidg., Lockport, N.Y. (Corp. M. July 
MPR 


(Continued on page 34) 


521 Fifth Avenue 


Manual of British Water Supply Practice 
Compiled by the Institution of Water Engineers, London 
The essence of the water supply art, as practiced in Great 
Britain, is well documented in this 900-page compilation. 
Generously supplied with illustrations and reference lists. 


Price $7.50 
Distributed in U.S. by 
American Water Works Association, Inc. 


New York 17, N.Y. 
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repairing 
broken 

cast iron 
mains 


ONE MAN REPAIRS = 5 TO 15 MINUTES 


In the SKINNER’SEAL spit COUPLING CLAMP, gasket is SEALED at break 
by Brass Band; at top where compression rings intermesh, by Monel Metal Band. 
Insures against recurrence of trouble by introducing a degree of flexibility 


in the line. Each clamp tests to 800 pounds line pressure. Sizes 2°-24" inclu- 
sive. Be prepared — order today. 


WRITE FOR CATALOG! 
M. B. SKINNER CO., SOUTH BEND 21, INDIANA 


SKINNER-SEAL courtine ciame 


Sept. 1951 
33 
3 
i 


Orgain, Holmes, San. Engr., State Dept. 


of Health, 5807 Willowton Ave., Balti- 
more 14, Md. (July 51) 

Perry, J. W., IJr., see Alabama Pipe Co. 

Quinn, Brent M., Mech. Engr., Dale 
Carlia Filter Plant, Army Corps of 
Engrs., 2201 G St., N.W., Washington, 
D.C. (July '51) 

Rateonics Corp., J. P. Clark, Secy.- 
Director, Rate Dept., Rateonics Bldg., 
Dallas, Tex. (Corp. M. July ’51) MR 

Rea, W. L., see Rea, W. L., Construction 
Co. 

Rea, W. L., Construction Co., W. L. Rea, 
401 Westchester Dr., Corpus Christi, 
Tex. (Assoc. M. July 51) 

Republic Supply Co. of California, M. S. 
Yunker, Asst. Mgr., Industrial Sales, 
2600 S. Eastland Ave., Los Angeles 54, 
Calif. (Assoc. M. July ’51) 

Robinson, Albert F., Director of Water, 
Water Dept., Fairmont, W. Va. (July 

"51) 
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Rogers, M. H., Supt., 
N.B. (July 51) 

Schenk, Robert James, Asst. Water Supt., 
Western Light & Telephone Co., Inc., 
2015 Forest Ave., Great Bend, Kan. 
(July '51) M 

Scott, William N., see Smith-Scott Co. 

Shuey, Bruce Stanley, Asst. Supervisor of 
Water Purification, Filtration Plant, 
City Water Works, Cincinnati 28, Ohio 
(July ’51) P 

Silva-Mujica, Alvaro, Civ. Engr., Calle 
13, No. 9-13, Bogota, Colombia (July 
PR 

Sinclair, Gilbert E., see Braun Corp. 

Smith, D. R., see Bridgewater (N.S.) 
Public Service Com. 

Smith, Wentworth, Gen. Sales Mer., 
Neptune Meter Co., 50 W. 50th St., 
New York 20, N.Y. (July 51) M 

Smith-Scott Co., William N. Scott, 

Partner, 6565 Mission Blvd., Riverside, 

Calif. (Assoc. M. July ’51) 


Box 60, Bathurst, 


ASK ABOUT THE LOW COST 
HUNGERFORD & TERRY COAGULATOR 


Over 100,000,000 a of water daily 
are purified i inH Coagulators. This 
is positive proof that there is no mystery 
to the efficiency of these fine units. Our 
Bulletin G-1 will show you who one 
them, what they look like, and the 
secret of their low initial and econ ie 
costs. Write for it. 


WRITE FOR FREE 
BULLETIN G-! 


How To Save Money With A 
Mixing And Settling Unit 


V_ LOW IN INITIAL COST 

/ UNCONDITIONALLY 
GUARANTEED 

LOW IN OPERATIONAL COST 

J 


USE SMALL AMOUNTS OF 
INEXPENSIVE CHEMICALS 


~ 


CLAYTON 5, NEW JERSEY Be 
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What @Gwere’big shots” 
at Gettysburg ? 


aN 


their weight around” 
these days 


What Gare'throwing 


AWhat Gmake BOTH 
chemical feeders and 
| diatomite filters ? 


Whether you “kill” your water- 
borne disease “enemies” with chemi- 
cals or “stop them dead” with filtra- 
tion, %Proportioneers% is the best 
source for equipment to do the job. 
%Proportioneers% Chem-O-Feeder 
is well recognized for its versatility. 
You can use it for feeding hypo- 
chlorites, fluorides, coagulants, poly- 
phosphates. The Pur-O-Cel Diato- 
mite Filter, another important 
weapon against contamination, is so 
efficient it even filters out amoebic 
dysentery cysts. 

Yes, %Proportioneers% is armed 
with the only “double-barreled shot- 
Yael in the business. Mail coupon 
or complete details. 


1. Fusileers . 


2. Cannoneers 


Answer: 


|% PROPORTION RG 


PROPORTIONEERS, INC.% 
365 Harris Avenue 
Providence 1, Rhode Island 


Bf Please send me Bulletins SAN 7 and 1800. 


7 Name 


Company 


Street 


3. Bombadeers 
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doubt about the stamina 


Service Reconds of Gast Iron Water and Gas Mains 


© Black does represent 
original cast iron 
mains in service w 
Red stars represent 
cast tron mains in ser: 
Vice 100 years or mare 


- 


AMERICA PROVES IT! The above map 
shows cities having some or all of their 
original cast iron water or gas mains still 
in service. The red stars indicate 34 
cities having cast iron water or gas mains 
in service that were laid a century or 
more ago. 


SURVEYS PROVE IT! A recent study > 
directed by 3 Water Works Associations 
shows that 96% of all cast iron water 
mains, 6-inch and over, ever laid in 25 
representative cities, are still in service. 


CAST IRON PIPE 
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CAST IRON 


Europe proves it! The oldest cast 
iron water mains in the world, by 
authenticated records, supply the 
town and parks of Versailles, 
France. They were installed in 
1664 and are still functioning 
after 287 years of service. Other 
cities in France, Germany and 
the British Isles have cast iron 
mains in service that are over 
100 years old. 


America proves it! Original cast 
iron mains are still serving 57 of 
America’s largest cities. And 34 
cities have either cast iron water 


or gas mains in service that were 
laid over 100 years ago (see map). 


Surveys prove it! An exhaustive 
study, directed by a Joint Com- 
mittee representing 3 Water 
Works Associations, shows that 
96% of all cast iron water mains, 
6-inch and over, ever laid in 25 
representative cities, are still in 
service (see chart). 


Yes, history proves beyond doubt 
that cast iron pipe has the 
stamina and the strength-factors 
that pipe must have to serve de- 
pendably under the paved streets 
of cities, towns and villages. 


SERVICE RECORDS OF CAST IRON WATER MAINS IN 25 CITIES 


SIZE OF MAINS 


CAST IRON PIPE RESEARCH ASSN., THOS. F. WOLFE, MANAGING DIRECTOR, 122 SO. MICHIGAN AVE., CHICAGO 3. 
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Stewart, Clarence P., Water Supt., 
Tyler, Tex. (July 51) M 

Swan, R. R., Village Clerk, Vicksburn, 
Mich. (July ’51) 

Swatek, Charles M., see Swatek, M. A., 
& Co. 

Swatek, M. A., & Co., Charles M. Swatek, 
Pres., 519 Hightower Bldg., Oklahoma 
City 2, Okla. (Assoc. M. July ’51) 

Thibodeau, Tilmon, Town Clerk, Camp- 
bellton, N.B. (July ’51) 

Voorhees, Clint, Supt. of Public Works, 
Board of Public Works, Dowagiao, 
Mich. (July MR 

Ward, Richard C., Partner, Ward & 
Moore, Cons. Engrs., 126 Pine St., 
Corning, N.Y. (July ’51) 

Whittle, R. D., see Whittle Construction 
Co. 

Whittle Construction Co., R. D. Whittle, 
Owner, 3102 Kings Row, Dallas, Tex. 
(Assoc. M. July ’51) 

Yunker, M. S., see Republic Supply Co. 
of California 

Zuckert, Warren M., Dist. Repr., The 
Permutit Co., 330 West 42nd St., New 
York 18, N.Y. (July ’51) P 


REINSTATEMENTS 


Holton, City of, James W. Bibb, Jr., City 
Mgr., City Hall, Holton, Kan. (Corp. 
M. Jan. '49) 

Humber, Joseph B., Water Treating Plant 
Supervisor, Monsanto Chem. Co., Texas 
City, Tex. (Apr. ’47) P 

Mason, Ernest Raymond, Inspector of 
Mech. Services, Ontario Dept. of Public 
Works, Parliament Bldgs., Toronto, 
Ont. (July *43) 

Mitchell, William H., Dist Sales Megr., 
The Permutit Co., 407 S. Dearborn St., 
Chicago 5, Ill. (Jan. ’35) P 


LOSSES 


Deaths 


Bristow, Joseph Francis, Asst. Engr., Wa- 
ter Supply Dept., City Council, Joli- 
mont St., Sherwood, Brisbane, Queens- 
land, Australia (Jan. '45) 

Stern, Sollis E., Supt., Frankfort City 
Water Co., Frankfort, Ind. (May '33) 
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Waterman, Earle Lytton, Prof. of San. 
Eng., 231 Fairview Ave., Iowa City, 
Iowa (Dec. '22) Director '38-'41. Fuller 
Award '45. 


Resignations 

Austin, H. B., Austin Eng. Co., 115 S. 
Jefferson St., Peoria, Ill. (Jan. ’41) P 

Perazzo, Roberto J., Civ. Engr., Ad- 
ministracion Nacional del Agua, Potosi 
4052, Buenos Aires, Argentina (Jan. '45) 

Stravinski, Ceaser A., Assoc. Public 
Health Engr., State Board of Health, 
453 State Office Bldg., Madison, Wis. 
(Oct. 


CHANGES IN ADDRESS 


Changes received between July 5 and August 
5, 1951 


Archibald, H. E., City Engr.’s Dept., City 
Hal!, Hamilton, Ont. (Oct. ’47) M 
Avrett, William L., Jr., Public Health 
Dept., SVPM, Palembank, Sumatra, 

Indonesia (Apr. '36) P 

Baker, Donald M., Cons. Engr., 448 S. 
Hill St., Los Angeles 13, Calif. (Oct. 34) 

Benedum, Burtis A., 780 Morada PI., 
Altadena, Calif. (Jan. '45) 

Brisbin, Sterling G., 14—2nd Ave. 
Gloversville, N.Y. (Jr. M. Oct. '50) 

Brown, Horace A., 648 DeSoto Dr., Miami 
Springs, Fla. (June ’11) 

Casper Board of Public Utilities, Roel K. 
Stratton, Supt., City County Bldg., 
Casper, Wyo. (Corp. M. Oct. '37) 

Codell, Winfield S., Secy., Alan A. Wood, 
Inc., 4610 N. 15th St., Philadelphia 40, 
Pa. (Jan. ’45) MPR 

Denize, Clement F., Instituto Nacional de 
Obras Sanitarias, Edificio las Mercedes 
2d Piso, Caracas, Venezuela (July '49) 
MP 

Dunn, William Carey, 406 Hogan St., 
Starkville, Miss. (Apr. ’19) 

Earl, Thomas C., 191 Midfield Rd., 
Ardmore, Pa. (Jan. ’47) MP 

Hale, Harrison, Head, Dept. of Chemistry, 
Southern State College, Magnolia, Ark. 
(Jan. '40) P 

Hobson, J. R. A., Jr., Eng. Dept., West 
Virginia Pulp & Paper Co., 230 Park 
Ave., New York 17, N.Y. (Jan. 48) 
MR 
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Dont Get Caucut WitH 
Your PIPES Down 


At any time, keeping a water system operating at peak 


efficiency is serious business. Today, shortages of manpower 
and critical materials in the face of increased demands make 
the job harder than ever. 


In most cases your present system can handle the load 
IF IT’S IN FIRST-CLASS CONDITION. So investigate Pitts- 
burgh Pipe Cleaner’s PLANNED PROGRAM for rehabilitation. 
(You'll find out how to make one dollar do the work of four, 
how to recondition pipe with the least inconvenience to con- 
sumers, how to conserve critical materials.) 


Write today for new folder describing all of Pittsburgh Pipe 
Cleaner’s money-saving services for the water works industry. 


* General Surveys 
* Hydraulic Analysis 
* Leak Surveys 
* Pipe Cleaning 
* Pipe Coating (in place) 
* New Construction 


PITTSBURGH PIPE CLEANER COMPANY. 


133 Dahlem St., Pittsburgh 6, Pa. 


BIRMINGHAM + BOSTON + BUFFALO + CHARLOTTE CHICAGO + DET 
PHILADELPHIA © SAN FRANCISCO ST. LOUIS! 
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The for 
Pure Water 


in 1450 B. Cc 


(as pictured on the wall of the tomb 
of Amenophis II at Thebes) 


Not so much what hap- 
pened in the 550 years before 
this, but what has followed 
to bring water works practice 
to its present state of devel- 
opment is the story told in 
authoritative detail by M. N. 
Baker in his history of water 
purification from the earliest 
records to the 1940's. 


466 Text Pages 
73 Illustrations 
900 References 


List Price ..........$5.00 


Special Price to Mem- 
bers who send cash 
with order .......$4.25 


American Water 
Works Association 


521 Fifth Avenue New York 17, N. Y. 
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Johnson, Walter K., 1743 Adelaide Dr., 
Apt. 5, Tucson, Ariz. (Jr. M. Jan. ’50) 
Jones, James R., Box 1384, Boise, Idaho 

(Apr. ’49) 

Kensler, Calvin T., Filtration Plant 
Operator, Box 141, Huntingburg, Ind. 
(Jan. ’51) P 

Langworthy, Virgil W., 454 Allis, Adrian, 
Mich. (Jan. ’50) 

Laubusch, Edmund J., 203 Linden Ave., 
Irvington 11, N.J. (Jr. M. Jan. '51) P 

LeFeber, Alfred, Cons. Engr., 2933 Wood- 
burn Ave., Cincinnati 6, Ohio (Jan. '47) 

Mace, Harold Harlan, Cons. Engr., 2933 
Woodburn Ave., Cincinnati 6, Ohio 
(Oct. '37) P 

Martin, H. Fred, Infilco Inc., 2425 Binz 
St., Houston 4, Tex. (Jan. 46) MPR 

Merryfield, Fred, 3513 Willamette Ave., 
Corvallis, Ore. (May '34) Fuller Award 
"44, PR 

Ogden, Willis L., 1853 Lee Blvd., East 
Cleveland 12, Ohio (Nov. 43) MP 

Owens, James B., 634 Belle View Bldg., 
Alexandria, Va. (Oct. '47) 

Pflanz, E. L., 6124 S. Matanzas Ave., 
Tampa, Fla. (July ’35) MP 

Philen, Ernest Arvil, San. Engr., The 
Institute of Inter-American Affairs, 
Apartado 23, Bis, Mexico, D.F., Mexico 
(Apr. ’51) MPR 

Riehl, Merrill, L., Box 298, Youngstown 
1, Ohio (Apr. '40) P 

Seidel, Harris, F., Ames, Iowa (Jan. ’46) 
PR 

Seppa, Karl E., Div. Sales Engr., Armco 
Drainage & Metal Products, Inc., 2348 
Eccleston, Walnut Creek, Calif. (Oct. 

Shiner, Stephen, 41 Hawthorn Ave., 
Toronto, Ont. (Jan. '49) 

Shoup, Robert E., 613 E. Main St., Van 
Wert, Ohio (July 

Small, Leon, Brinklow Post Office, Mont- 
gomery County, Md. (Jan. '36) Fuller 
Award ’48. M 

Sohle, Frederick Victor, Sales Mgr., R. D. 
Wood Co., 6617 Snider Plaza, Dallas, 
Tex. (Oct. '42) 

Souder, Byron N., 7177 Village Dr., 
Mission, Kan. (Jan. 43) PR 

Staley, Henry H., c/o Dist. Engr., A.P.D. 
942, c/o Postmaster, Seattle, Wash. 

(July ’38) 
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WORTHINGTON - GAMON 


WATCH DOG 


The meter used by 


thousands of munic- 
ipalities in the U. S. 


“Watch Dog” models 

. made in standard 
capacities from 20 g.p.m. 
up: frost-proof and split 
case in household sizes. 
Disc, turbine, or com- 


pound type. 


SURE TO MEET 
YOUR SPECIFICA- 
TIONS FOR ACCU- 
RACY, LOW MAIN- 
TENANCE, LONG 
LIFE. 


Before you invest in water meters, Dog Water Meters first choice of 
get acquainted with the design and sO many municipalities and private 
performance advantages which water companies in the United 
make Worthington-Gamon Watch States. 


WORTHINGTON-GAMON 
METER DIVISION 


Worthington Pump and Machinery Corporation 
296 SOUTH STREET, NEWARK 5, NEW JERSEY 
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Key: In the reference to the publication in which 
the abstracted article appears, 39:473 (May °47) 
indicates volume 39, page 473, issue dated May 1947. 


V ol. 43, No.9 


If the publication is paged by the issue, 39:5:1 (May ’47) indicates volume 39, number 
5, page 1, issue dated May 1947. Abbreviations following an abstract indicate that it 
was taken, by permission, from one of the following periodicals: B.H.—Bulletin of 
Hygiene (Great Britain) ; C.A.—Chemical Abstracts; Corr—Corrosion; I.M.—Insti- 
tute of Metals (Great Britain) ; P.H.E.A.—Public Health Engineering Abstracts; 
S.LLW.—Sewage and Industrial Wastes; W.P.A—Water Pollution Abstracts (Great 


Britain). 
ANNUAL REPORTS 


Metropolitan Water Dist. of South- 
ern Calif. Annual Report (July 1, 
1949-June 30, 1950). Softened fil- 
tered Colorado R. water supplied to 
all constituents in Los Angeles and 
Orange Counties, except San Marino. 
Total delivery 72,936 acre-ft., avg. rate 
100.7 fps. Also 69,308 acre-ft. un- 
softened water supplied to San Diego 
County and smaller amts. to other 
users. Max. monthly delivery of Colo- 
rado water 311.5 fps. or 201 mgd., and 
min. 95.2 mgd. Total production of 
all dist. constituents from all sources 
avgd. 594 mgd., approx. 170 gpcd. 
Area and pop. of dist. constituents 914 
sq.mi. and 3,352,074, resp. Pop. of 
entire coastal area which can be sup- 
plied with Colorado water 5,250,000. 
Colorado R. Aqueduct Assn. organized 
in ’24, Metropolitan Water Dist. in ’28. 
Constr. started in ’32. First delivery 
in "41, guaranteeing adequate supply 
for every constituent area. San Diego 
aqueduct (71 mi.) completed in '47. 
Constr. cost to date of Colorado R. 
aqueduct, incl. northern half of San 
Diego Aqueduct and half power plant 
at Parker Dam, approx. $206,550,000. 
Main aqueduct consists of 5 pumping 
plants, 230-kv. transmission system 
bringing power from Hoover Dam, 
half Parker power plant and appurte- 
nant dams, reservoirs and _ tunnels. 
From Intake power plant on Calif. 
shore of Lake Havasu, approx. 2 mi. 
upstream from Parker Dam, aqueduct 
extends 242 mi. to Lake Mathews in 
Cajalco basin south of Riverside where 
large storage developed at head of 


(Continued on page 44) 


distr. system (maintained usable stor- 
age 80-100,000 acre-ft.). Dist. has 
rights to sufficient elec. energy pro- 
duced to pump 800,000 acre-ft. annu- 
ally through aqueduct lift of 1617 ft. 
District’s allocation of Hoover Dam 
power 35.3%, that unused resold. 
Rates for firm and secondary energy 
at Hoover Dam 1.314 and 0.436 mills 
per kwhr., resp. Distr. system (whole- 
sale only) 177.6 mi., excl. San Diego 
Aqueduct. Near La Verne, water di- 
verted into softening and filtn. plant 
and then returned to upper feeder. 
Org. growths in San Diego Aqueduct 
controlled by chlorination. Growth of 
diatoms and protozoa in Lake Math- 
ews required CuSO, treatment in Feb. 
—I15 lb. per acre sprayed as powd. 
Recreational use of dist. reservoirs 
not permitted. Purif. plant capac. in- 
creased from 100 to 200 mgd. Facili- 
ties added: 2 flocculators, 2 clarifiers, 
12 rapid sand filters, 12 ion exchange 
softeners, brine filters, lime feeder for 
pH correction. Before completion, 
original plant operated in excess of 
capac. and effluent hardness exceeded 
desired 125 ppm. value in July and 
Aug. Partial lime softening preceded 
ion exchange softening for 2 mo.; ion 
exchange used alone during rest of yr. 
Recent study showed zeolite softening 
only more economical than prelim. lime 
treatment aided by coagulant. Max. 
flow through plant 137 mgd., avg. 67. 
Sodium silicate applied to softener in- 
fluent to reduce dissolution of siliceous 
zeolite. Normal useful life of latter 
more than 4 yr., during which well 
over 2 mil.gal. water softened per cu.ft. 
Synthetic siliceous zeolite in new sof- 
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flow capacity is GREATER THAN EVER 


Because a cement lining can be thin, 
yet structurally sound, and because 
cement prohibits corrosion, the flow 
capacities of Centrilined pipes are 
often greater than when the pipes 
were new! . . . The smooth cement 
surface reduces pumping costs and 


seals holes caused by external and 


internal corrosion . . . The Centriline 
process, which mechanically applies 
cement by centrifugal force, then 
trowels the surface smooth, gives your 
pipe lines a new lease on life . . . ata 
fraction of the cost of laying new pipes. 


Write us today for descriptive literature on lining pipes 
from 4” to 144” in diameter ie 


CENTRILINE CORPORAT 


Fork 


A subsidiary of Raymond Concrete Pile Co. 
140 CEDAR STREET, NEW YORK 6, N. Y. 
Branch Offices in Principal Cities of United States and Latin America 


CEMENT MORTAR LININGS FOR PIPE 


IN PLACE 


ON THE WEST COAST, WRITE AMERICAN PIPE & CONSTRUCTION CO., 
P.O. BOX 3428, TERMINAL ANNEX, LOS ANGELES, CALIFORNIA 


| 
i 
4 
< 


star performer 
in your 
water works project 
Cyanamid’s 
SULFATE of ALUMINA 


% Fast, trouble-free feeding 

% Wide pH range for coagulation 
% Rapid floc formation 

% Maximum reduction of taste 


% Minimum corrosion of feeding 
equipment 


Write today for complete information 


AMERICAN , 


LOMPANY 


NDUSTRIAL CHEMICALS DIVISION 
30 ROCKEFELLER PLAZA, NEW YORK 20,N. Y. 


in Canada: North American Cyanamid Limited, 
Toronto and Montreal 
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(Continued from page 42) 


tening units. Pilot and plant scale 
studies indicated marked superiority of 
one type resinous cation exchanger, to 
be used in future to replace exhausted 
siliceous zeolite. Expts. being con- 
ducted on partial electrolytic softening 
process in 150-gpm. unit. Agitation 
with air jet at application point of 
lime for pH correction in zeolite efflu- 
ent channels prevents pptn. of CaCO, 
at that point. Plant results: avg. total 
solids increased from 666 to 693 ppm., 
total hardness reduced from 321 to 127, 
carbonate hardness from 117 to 109, 
noncarbonate 204 to 18, pH increased 
from 8.4 to 8.9, elec. cond. (EC x 10°) 
1035-1100. Regeneration water 3.1% 
of softened water, 1.9% of plant influ- 
ent. Avg. hardness influent 305 ppm., 
effluent 13 ppm., parts salt per part 
hardness removed 2.4. Coliform com- 
pleted positive tests in 10 ml. Colorado 
R. water 7.8%, softened O, distr. sys- 
tem 0.1%. Quality of regulated out- 
flow from Lake Mead showed con- 
tinued improvement, with less avg. 
hardness and salinity. Aiding this is 
gradual removal of slightly sol. min- 
erals by leaching from reservoir area, 
formerly saline desert region. Natural 
softening of stored water by deposition 
of lime as white ring around shoreline 
and on reservoir bottom continued. 
Rainfall Los Angeles 10.6”, 70% of 
73-yr. avg. of 15.15”, sixth successive 
subnormal yr. Tax rate of Dist. de- 
creased from 50¢ per $100 assessed 
value in ’46-7 to 34¢ in ’49-50, chiefly 
due to expenses remaining compara- 
tively const. Assessed valuations in- 
creased materially. Basis of valu- 
ation 50% of fair market value. As- 
sets: permanent works $206,544,729, 
total $293,135,620. Outstanding bonds 
$180,527,000, contractual obligations 
$13,711,500. Receipts: taxes $14,821,- 
288, water sales $2,093,216, other $1,- 
162,862, total $18,077,366. Expendi- 
tures $16,002,160, of which $7,182,030 
is bond interest and $2,339,000 bond 


(Continued on page 46) 
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HERSEY WATER METER POPULARITY 
Is Greater Today Than Ever 
REASON: The basic engineering design has never been equaled 
HERSEY MANUFACTURING COMPANY 


SOUTH BOSTON, MASS. 
BRANCH OFFICES: NEW YORK — PORTLAND, ORE. — PHILADELPHIA — ATLANTA — DALLAS — CHICAGO 
SAN FRANCISCO — LOS ANGELES 


= 
‘ 


46 


CONDENSATION 


valves, 


A million dollars 
worth of research available in 
convenient, usable form at less 
than the cost of printing, which 
was largely absorbed by the 


JOURNAL. 


SURVIVAL 
AND 
RETIREMENT 
Experience With Water 
Works Facilities 

Containing vital information 
on the actual life of mains, 
services and 
other facilities in 26 cities, to- 
gether with 56 pages of sum- 
mary tables that condense the 


data for easier interpretation. 


Presents the facts of life 
(and death) of the facilities of 
water supplies serving almost 
10 per cent of all U. S. con- 


sumers plus 400,000 Canadians. 


576 pages $3.00 
American Water Works Association 
521 Fifth Avenue New York 17, N.Y. 


Vol. 43,No.9 


(Continued from page 44) 


redemption. Cash balance and govt. 
bonds held in various funds $28,899,- 
686.—R. E. Thompson. 


Houston (Tex.) San. Eng. Sec., 
Water Div. Annual Report (1950). 
Major problem improving san. condi- 
tion of 17 water systems added to city 
system by annexation and providing 
san. supervision to private water sys- 
tems within new city limits. System 
again recommended for full certifica- 
tion by state dept. of health. Comple- 
tion of 6 new wells increased no. of 
deep artesian wells in city system to 
51. San. surveys made of 34 private 
water systems within city limits and 
17 connected to city system; 4 others 
acquired at end of yr., leaving 13 pri- 
vate systems. Lab. control of these 
established and improvements secured 
where needed. Prechlorination ahead 
of reservoirs only treatment required. 
Cl demand curves made for all wells, 
and dosage adjusted t give 0.7 ppm. 
residual. Equip. includes 24 chlorine 
feeders and 4 residual recorders. 
Cross-connection control included 112 
new surveys, 221 resurveys—l1 cross 
connections eliminated. Approx. 150 
mi. city mains, entire distr. systems of 
3 private utilities connected during yr. 
Also 3 reservoirs and gravel for new 
wells disinfected. Bact. examns. made 
14,053, complete chem. anals. 250, par- 
tial 1108. Pop. served more than 600,- 


000, avg. production 64.6 mgd., serv- . 


ices 112,567. Avg. Cl dosage 1.55 
ppm., avg. residual 0.69, Cl cost per 
mil.gal. 38.74¢. Elim. of dead ends in 
distr. system recommended.—R. E. 
Thompson. 


Oak Park (Ill.) Water Department. 
Annual Report (1950). Supply from 
Chicago system, by pumping. Water 
rates reduced 10%. No uncollectable 
accts. charged off for fourth consecu- 
tive yr. Current assets $370,311, fixed 
$1,451,024, less depn. reserve $1,195,- 


(Continued on page 48) 
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your 


You can be sure you get 100 cents 
to the dollar when you plan your 
piping system around WARREN 
Cast Iron Pipe and WARREN Cast 
Iron Fittings. 


WARREN Cast Iron Pipe is pro- 
duced in all sizes from 2” to 84” 
with all types of joints 
in numerous non-standard patterns 
to meet unusual requirements. 


CAST IRON PIPE 


STRENGTH .. TOUGHNESS... 
RESILIENCY.. MEAN MAXI- 
MUM LIFE! 


“BUILT TO BE FORGOTTEN” 


QArren FOUNDRY & PIPE CORP. 
55 LIBERTY STREET, NEW YORK 5, N. Y. 
Bell & Spigot Pipe + Flange Pipe * Mechanical Joint Pipe 
Flexible Joint Pipe + Short Body Bell & Spigot Specials 
WARREN PIPE CO. OF MASS. INC. 75 FEDERAL ST. BOSTON, MASS. 


95 Years of Continuous Service 
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754, other funds $37,101, total assets 
$662,683, surplus $627,516. Water 
sales $588,783, total income $592,814, 
operation and maint. (including $170,- 


830 paid for water) $338,418, trans- - 


ferred to other funds $278,670, net loss 
$24,275. Pumps 8, total capac. 24 
mgd., reservoir 5 mil.gal. Water pur- 
chased 2129 mil.gal., delivered 1885, 
loss 10%. Avg. consumption 5.72 
mgd., 88 gpcd. to estd. 65,000 pop. 
Mains 109 mi., valves 1007, hydrants 
1126, services 12,246, 100% metered. 
Total revenue per 1000 gal. 28.06¢, 
operation and maint. 16.02¢, paid to 
Chicago 8.021¢.—R. E. Thompson. 


Augusta (Me.) Water District. An- 
nual Report (1950). Dist. created 
in ’03 to acquire Augusta Water Co., 
which supplied filtered Kennebec R. 
water. Typhoid prevalent at time. 


River supply abandoned in ’06 for 
gravity supply from Carleton Pond, 
supplemented by water from Cob- 
bosseecontee Lake when necessary. 
Chlorination begun in ’23. In ’26, 10- 
mil.gal. reservoir installed, increasing 
storage to 16 mil.gal., about 1-wk. 
supply. District’s affairs governed by 
board of 3 trustees, 1 elected annually 
by municipal officers of Augusta for 
3-yr. term. Trustees appoint supt. 
and engr. Avg. water production 2.79 
mgd. Pptn. 39.4”, normal 41.7”. 
Mains 81.2 mi., gate valves 872, servy- 
ices 4041, public hydrants 230. Fixed 
assets $2,145,102, total assets $2,211,- 
885, long-term debt $431,500, depn. re- 
serve $613,827, funded debt retired 
through surplus $668,500, earned sur- 
plus $380,777. Water revenue $137,- 
305, operating expense $99,243 (in- 
cluding $37,936 depn.), net operating 


(Continued on page 50) 


..for SAFE, 


DEPENDABLE 
operation of 
valves 


Limitorque operates by 
the “push of a button” 
from either remote or 
nearby control panel... 
prevents damage to stem, 
seat, disc, gate or plug, 
because Torque Seating 
Switch limits the torque 
and thereby shuts off the 
motor before trouble can 
occur . . . actuated by any 
available power source . . . 
fits all types of valves. 
LimiTorque may be ob- 
tained through valve man- 


PHILADELPHIA GEAR WORKS, Inc, vfacturers. 
ERIE AVENUE and G STREET, PHILADELPHIA 34, PA. Write for catalog on 
New York @ Pittsburgh » Chicago « Houston e Lynchburg, Va. Business Letterhead, 


In Canada: William and J. G. Greey Limited, Toronto please. 
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Paso’s Invisible Pumping Station 
J saves money, saves maintenance, 
aid safeguards water supply in 
times of emergency 


The old and the new in pumping stations... 


FIrreen YEARS aco, the City of El Paso built a 
pumping station housed in a we which 
requires 100 > ft. of space per mgd of pump- 
ing capacity. Today, El Paso has built another 
oumaiing station using a Byron Jackson Sub- 
mersible Pump. This new invisible station 
uses only 12 sq. ft. of space per mgd, needs no 
pump house, and reyzuires no operating super- 
vision or building maintenance! 

According to E. Nevins, Production Superin- 
tendent of El Paso’s Water Department... 
“today we feel that there is no real justifica- 
tion for a pump house. We have had such suc- 
cess with these submersible pump and motor 
combinations that all our future stations and 
wells will probably have them. Certainly 
water-works officials will feel a lot better if 
their important pumping siations under- 
ground, away from possible air attack and in 
a place difficult to sabotage.” 

BJ Submersible cal ena help 
Installation was achieved by Save unnecessary rea construction an 
simply sinking a 20 ft. Gees, maintenance costs and safeguard water sup- 
30” diameter casing, sealed at plies in times of emergency. 
the bottom with concrete. The 
200 hp, 2000 gpm BJ Submers- 
ible draws water from the well 
ond dacharges to he man. OM Vackson Co. 
When desired, BJ Submersible 
Stations can be completely Since 1872 
underground, connected only P. 0. Box 2017 Terminal Annex, Los Angeles 54, Calif. 
by a power cable. sta 

Offices in principal cities 


2 BJ a LAKE AND RIVER INTAKE | 

THE BILTON MULTIPLEX * HYDROPRESS 
‘PUMP FOR YOUR 


WATER WORKS 
APPLICATION 


HYDROPLEX + TYPE S - VERTICAL 
PROPELLER & OTHER CENTRIFUGAL PUMPS 
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CONDENSATION 


~ Oth Edition ~ 


Standard 
Methods 


~ 1946 ~ 


286 Pages Price $4.00 


Orders for the new edi- 
tion of Standard Methods 
for the Examination of Wa- 
ter and Sewage are now 
being filled through the 
publication office at A.P 
H.A. headquarters, 1790 
Broadway, New York 19, 
N. Y. 


Both cash and credit or- 
ders from A.W.W.A. mem- 
bers will receive promptest 
attention if sent directly to 
the A.P.H.A. office. If 
credit*is desired, please in- 
dicate your A.W.W.A. af- 
filiation on the order. 


Published jointly by 


AMERICAN PUBLIC HEALTH 
ASSOCIATION 


and 


AMERICAN WATER WORKS 
ASSOCIATION 
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revenue $38,061, other income $1686, 
interest $16,289, bonds retired $25,000, 
net loss closed to surplus $1542.— 
R. E, Thompson. 


Kalamazoo (Mich.) Light and Wa- 
ter Utilities. Annual Report (1950). 
Municipally owned since inception in 
1843. Metering adopted in 94. Sup- 
ply from 35 wells, 8 pump. stations 
delivering directly to mains against 
pressure of 7-mil.gal. reservoir and 
0.52-mil.gal. standpipe. Also, 3 minor 
stations deliver water at low pressure 
to 1 or more major stations. High- 
pressure dist. supplied by booster sta- 
tion, 0.35- and 0.75-mil.gal. elevated 
tanks floating on system. Customers 
billed for service installations but 
maint. and repairs borne by utility. 
All income derived from water rates 
and utility pays to city equiv. of all 
taxes. City customers 13,950, town- 
ship 3322, all metered. Avg. pumpage 
9.67 mgd., 136 gped., max. 18.35. Pop. 
70,975. Water acctd. for by meters 
93.5%, another 1.15% used through 
fountains and hydrants. Gal. pumped 
per kwhr. 846, cost of power per 1000 
gal. pumped 1.97¢, per kwhr. 1.67¢. 
New well field, ultimate capac. 6.9 
mgd. (12 wells) being developed. Hy- 
drants 1339, mains 216 mi., gates 2558. 
—R. E. Thompson 


Concord (N.C.) Water Works. 
Short History (1950). First supply 
from spring—privately owned. Bought 
by town in 1900 and artesian wells 
drilled at spring site. By ’11, wells 
inadequate and 1-mgd. coagulation 
(alum and soda ash) and filter plant 
built to treat Cold Water Creek water ; 
enlarged successively to 2, 3 and 4 
mgd. Lake Concord (yield 2.5 mgd.) 
built as reserve supply in ’26; water 
delivered by natural water course to 
Cold Water Creek pumping station. 
New lake (1102 mil.gal.) on main 
stream of Cold Water Creek created 


(Continued on page 52) 
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To move 1,000,000 gallons of water 
per day for 21 miles 


ASBESTOS-CEMENT 
Contury: PRESSURE PIPE 


New one-million-gallon-a-day water main of "Century" Asbestos-Cement Pressure Pipe 
being laid to serve the Southwestern Potash Corp. plant near Carlsbad, New 
Mexico. Installation Contractor: Western Construction Company, Hobbs, New Mexico. 


In the wide open spaces of New 
Mexico, well over 100,000 feet of 
12” “Century” Pipe will serve the 
requirements of this important 
industry. ‘“‘Century”’’ Pipe is also 
serving municipal and privately 
owned water companies through- 
out the United States and setting 
new standards for water main 
economy and service. 


Consider the economy: ‘“‘Century”’ 
Pipe is moderate in initial cost. 
Though exceptionally strong, it is 
light in weight—is economical to 
ship and to store; can be handled 
easily and laid quickly. With 
“‘Century’’ Simplex Couplings, 
even curves up to 5° deflection per 
pipe length can be laid rapidly. 


K&M ASBESTOS ROPE for yarning bell and spigot 
joints will not promote the breeding of bacteria. 


Write for details. 


Fast, easy laying means real 
savings on installation costs! 


The service is certain! ‘‘Century”’ 
Asbestos-Cement Pressure Pipe 
cannot rust; is highly resistant to 
soil corrosion; tuberculation and 
electrolysis cannot affect it. In 
fact, so rmanently strong is 
“Century”’ Pipe that it can always 
be recovered and relaid in its 
original pressure class—an econ- 
omy “‘plus’’ worth remembering! 


Before you buy or specify any pipe 
for water mains, get the cost- 
saving story of ‘““Century”’ Asbes- 
tos-Cement Pressure Pipe. Write 
us for specifications and an 
informative booklet, ‘Mains with- 
out Maintenance.”’ 


KEASBEY & MATTISON mae 


...Keasbey & Matti 
COMPANY © AMBLER © PENNSYLVANIA has made mankind 
since 1873 
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ELECTRO. 
RUST-PROOFING 


AT WORK! 


At a midwestern city, ERP 
cathodic protection systems 
have been controlling corro- 
sion in large diameter clari- 
fiers for several years. A recent 
inspection showed that “about 
95% of the red lead undercoat 
was intact and—no pitting was 
taking place even at weld 
seams and bolt and rivet 
heads.” Following this inspec- 
tion, a neighboring city or- 
dered ERP systems for both its 
clarifiers and flocculators. 

ERP’s 15 years of continu- 
ous experience in cathodic 
protection is always at your 
service. 


REPRESENTATIVES IN 


PRINCIPAL CITIES 
E-14 


BELLEVILLE 9, NEW JERSEY 


CATHODIC PROTECTION 
FOR ALL BURIED AND 
SUBMERGED STRUCTURES 
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by constr., 5 mi. from town, of Lake 
Fisher Dam in ’46, yield 9 mgd. 
Watershed 20 sq.mi., pptn. 48”. In 
’50, pop. 16,740, served 22,048. Avg. 
consumption 3.35 mgd., max. 4.68. 
New 6-mgd. Hillgrove Filter Plant in 
operation. Clear water storage now 5 
mil.gal—R. E. Thompson. 


Honolulu (Hawaii) Board of Water 
Supply. Annual Report (1949-50). 
In ’50, total assets $19,110,018, utility 
plant $24,250,419, depn. $7,179,789, 
bonds outstanding $7,142,088 (de- 
crease $372,699), debt service require- 
ment $582,573. Operating revenue 
$2,635,649, operating expenses $1,758,- 
249, depn. $483,486, net income $239,- 
781. Services 33,475 (99.9% me- 
tered), mains 398 mi., hydrants 2890. 
Consumption 34.8 mgd. Public supply 
dates back to 1848; early history out- 


| lined. Artesian supply developed 


_ 1879-80. Rainfall 92.59% of normal 


but water levels in 5 artesian areas 
well maintd. As increased costs due 
to rapid expansion and inflation not 
offset by increased revenue, rates in- 
creased effective Feb. ’51. Pop. de- 
clined to 245,523 (222,000 supplied) 
and despite record increase in services 
of 1656, water sold decreased 415 mil. 
gal. Delinquent accts. (’50) $31,281, 
uncollectable $1113 (118 accounts), bi- 
ennium total $1800 or 0.034% of bill- 
ing. Law of ’29 forbids free water. 
Under 5 contracts predating law, 5.68 
mil.gal. supplied in ’50. Chloride con- 
tent did not vary markedly but 10-yr. 
record indicates gradual salt encroach- 
ment in several wells. Since ’24, 73 
wells sealed as part of conservation 
program. There are 83 artesian wells 
and 23 inactive wells within city. No 
new wells since °46. Investigation 
being made of high-level artesian 
water body in Kalihi Valley. Under- 
ground sources not critically short at 
present but Honolulu aquifer cannot 
be considered source of increased sup- 
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whatever your 


VALVE PROBLEMS... 


1Owa Squ 
Valves—Thror, Gate 


: Gate Valves ash wate Service — 
1OWA Motor Operated dischorge lines 
Automatic operat” 


is ready to meet 
your every 
requirement.... 


IOWA’S complete line of 
te Valves valves is specially 


Ge 
A Chain Opera iose quorter® 
o\ operation” 


designed for severe and 


particular operating conditions in 


filter plants, sewage disposal plants, 

reservoirs, dams, pumping stations, distribution systems or 
wherever water control is required. Let us help you solve 
your problems. Specify IOWA valves and get the best! 


201-299 N. Talman Ave., Chicago 80, Ill. * A Subsidiary of James B.Clow & Sons 
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ply required by expanded pop. of fu- 
ture. Most feasible and economical 
new sources several streams in Hono- 
lulu and artesian areas of Pearl Har- 
bor and Moanalua. Use of surface 
waters seems inevitable, despite oppo- 
sition. Rising land values rendering 
purchase of essential forest reserves 
more difficult. Daily mean supplied 
from underground sources by primary 
pumping stations 33.81 and 32.30 mgd. 
in 49 and ’50, resp. Of this, 11.99 and 
9.23 mgd. from Halawa underground 
station (Pearl Harbor artesian area). 
Addnl. daily private draft from 5 city 
artesian areas by private owners and 
govtl. agencies avgd. 9.9 and 9.1 mgd., 
resp., while draft by military was 11.6 
and 11.8, resp. Unacctd. for water in- 
cludes fire fighting, street washing, 
etc., 10.6 and 11.4%. There are 3 
steam-powered stations drawing water 
from 25 artesian wells, 240’-636’ deep, 
3 unattended elec. underground sta- 
tions drawing water from horizontal 
collection tunnels near sea level, and 
18 booster stations. Water produced 
by tunnels and springs of mountain 
gravity system avgd. 2.06 and 2.5 
mgd. (7% of supply) in 2 yr., resp. 
All major distr. reservoirs and 24 of 
31 (total capac. 22.06 mil.gal.) are con- 
crete. System divided into 3 principal 
zones, el. from sea level to 1000. 
Water supplied met U.S.P.H.S. stand- 
ards, chem. and bact. In ’49 and ’50, 
resp., 0.81 and 0.96% of distr. system 
samples contained coliforms in 10 ml., 
while 0.29 and 0.43% of samples gave 
3 or more positives. Mineral anal. 
given. Of 7 mountain gravity sources, 
6 regularly chlorinated to give residual 
not less than 0.15 ppm., 20-min. con- 
tact. Rest not regularly chlorinated. 
All stations equipped with chlorine 
feeders for emergency use. New 
mains flushed at 7 fps., chlorinated 
100-150 ppm. 24 hr., flushed and 
tested bacteriologically. During re- 
pairs, mains kept clean by cracking 


valves on either side and all pipe and 
fittings cleaned and sprayed with 2% 
NaOCl, followed by flushing. Asbes- 
tos rope substituted for jute in c-i. 
pipe joints. Per capita Consumption 
157 gpced., cost of water $138.40 per 
mil.gal. (’50), including fixed charges 
$180.95. Rates, new: 12-30¢ per 1000 
gal., plus service charge varying from 
$1 per mo. for 3” meter to $100 for 
12”. Mean rainfall, Lower Luakaha, 
Nuuanu Valley 135”. Avg. cost of 
operating motor vehicles 13.6¢ per mi. 
Appended is paper by J. M. Downer 
and H. M. Kawano entitled, “Bact. 
Comparison of Water Samples from 
Jute and Asbestos-Packed Mains.” 
During *46-50, from 408 and 382 sam- 
ples from new and repaired mains, 
resp., packed with jute, 23.5 and 14.6% 
coliform-positive 10-ml. tubes obtained. 
In ’47-50, of 195 and 172 samples, 
resp., from asbestos-packed mains, only 
8 and 0.8% positive. With const. flow 
through mains, coliforms usually dis- 
appear in 9-14 days. Improper flush- 
ing usual cause of pos. tests from 
asbestos-jointed mains: flushing at 7 
fps. very important. Predominant or- 
ganisms found after main disinfection 
are A. aerogenes, A. cloacae and those 
causing false presence positive tests. 
Citrobacter and others occasionally iso- 
lated. During period, 32.4% of all 
tubes planted were false presence posi- 
tive. Aerobe B. polymyxa and anae- 
robe Cl. viscifaciens, or other species 
of genus Clostridium, most commonly 
found in false presence positive tubes. 
On rare occasions, anaerobes produce 
gas in B.G.B. B. polymyxa produces 
very small red colonies without metal- 
lic sheen on E.M.B. 7 references.— 
R. E. Thompson. 


Dartmouth (Nova Scotia). Annual 
Report (1949). Gross surplus $51,- 
557, 6.08% on depreciated value 
$348,403. Rates adopted in ’47 de- 
signed to provide 6% return. Reve- 
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Years Protection 


earned Koppers Bitumastic 
this job! ... 


In 1948—-when the city of Spring- 
field, Mass., met increasing de- 
mands for water with 26,000 feet 
of new 48-inch line — Koppers 
Bitumastic® 70-B Enamel was 
specified as an interior and ex- 
terior protective coating. With 
good reason, too, for Springfield 
engineers had first-hand knowl- 
edge of the long-lasting protec- 
tion of Koppers Bitumastic. 

In 1909, when Springfield’s West- 
field Little River System was 
started, seven miles of 42-inch 
line were coated with Koppers 
Bitumastic. For 40 years, the 
Bitumastic Coating has kept flow 
capacity high and guarded the 
line against corrosion. Other lines, 
laid in 1929 and 1943, also are 
protected by Bitumastic. 

Inside the pipe, the glass-smooth, 
high-gloss surface of Koppers 
Bitumastic Enamel forms a bar- 
rier against tuberculation, rust 
and corrosion. Bitumastic keeps 
water from touching the under- 
lying steel pipe surfaces 
protects against the corrosive ac- 
tion of soil chemicals ... has 
high electrical resistance. And it 
won’t deteriorate with age. 

If you’re planning a water or 
sewage line, turn the coating job 
over to engineers of Koppers Con- 
tract Department. They’ll handle 
it from start to finish, assuring 
long-lasting protection for the Springfield’s new 48-inch line is shown crossing 
— Write for complete in- beneath railroad tracks through 72-inch pi 


; placed in an open cut. The new steel line, like 
ormation on Koppers Contract others in the Springfield system, is protected 


Service. with Koppers Bitumastic Enamel. 


BITUMASTIC ENAMELS 


KOPPERS COMPANY, INC., Dept. 905T Pittsburgh 19, Pa. 
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nue $125,150, including $14,783 from 
flat rates and $71,124 from metered 
rates. Expenditures $127,785, includ- 
ing debt charges $25,193 and grant to 
town $29,000. Net loss $2635. Capi- 
tal assets $1,024,480, in addn. to sink- 
ing funds $91,099; surplus $468,846. 
Debentures retired $29,500, serial 
bonds issued $46,000. Improvements 
during war yr. cost $265,000, of which 
town share $168,750. Latter reduced 
to $126,268 during “44-48. New 
agreement with Dept. of Munitions 
and Supply reduced balance to $100,- 
000 and debentures issued for that amt. 
Mains 29.1 mi. Complete metering ef- 
fected during yr. Pitometer survey 
revealed leakage totaling 0.25 mgd. 
Survey made to det. possibility of 
extending service to county areas. All 
extensions must yield return of at least 
8% on capital cost. Consumption 607 
mil.gal. Survey of watershed of La- 
mont and Topsail Lake authorized 
with view to acquiring sufficient prop- 
erty to protect supply for all time: 40 
acres acquired during yr-—R. E. 
Thompson. 


Little Rock (Ark.) Municipal Water 
Works. Annual Report (1950). 
Capital expenditure during yr. $458,- 
444: during 15-yr. city management 


$3,184,275, financed entirely from 
earnings without debt increase. Rates 
reduced twice, total of 22%. Fixed 


assets $9,689,093, reserve funds, $1,- 
026,132, total assets $11,255,514, 
funded debt $5,370,000, surplus $4,- 
675,085. Operating revenue $1,010,- 
400, operation and maint. $430,441, 
net operating income $579,959, fixed 
charges $221,167, net income $390,431, 
bonds retired $116,000. Avg. cost to 
consumers reduced from 42.3¢ to 33.3¢ 
per 1000 gal. since ’36, avg. monthly 
domestic bill from $1.84 to $1.58. 
Pop. of city 105,105, served 159,070. 
Watershed tributary to Lake Winona 
(1240 acres, 13.5 bil.gal.), impounded 
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by Alum Fork Dam, 43 sq.mi., almost 
wholly in Ouachita National Forest, 
uninhabited and covered with pine 
forest. Auxiliary impounding reser- 
voir 20 acres area and 92 mil.gal. 
usable storage. Rainfall 63”,. 14.5” 
more than normal. To control growth 
in 33-mi., 39”, gravity supply line, 12 
ppm. chlorine introduced for 1 hr. at 
weekly intervals. Avg. water filtered 
13.2 mgd. Capac. new plant 16 mgd., 
old plant 7. Settling basin equipped 
with Dorr flocculator, detention period 
4.6 hr. Fluoridation to be commenced 
in ’51. Mains 330 mi., valves 3094, 
hydrants 1390 (per mi. main 4.2, per 
1000 pop. 13.1, spacing 1252’, rental 
$23.33 city, $35 Cammack Vilage), 
meters 28,606. National Board of 
Fire Underwriters Grade 3 in ’47: 
greatly improved since. Chem. cost 
per mil.gal.: alum $1.27, lime $0.41, 
Cl $0.62, NH; $0.14, Calgon $1.09, 
soda ash $0.02, total $3.56. Avg. tur- 
bidity, raw 14 ppm., settled 6, hard- 
ness 20, pH raw 6.5 and effluent 8.3, 
color raw 35 and effluent O, effluent 
T.O. 6.8, effluent residual Cl 0.41, coli- 
form index per 100 ml. raw 17.8 and 
effluent 0.058.—R. E. Thompson. 


Wyandotte (Mich.) Water Dept. 
Annual Report (1950). Operating 
revenue $198,355, operating expense 
$136,074, depn. $41,291, interest $5761, 
net income $19,547. Fixed assets $2,- 
531,729, depn. $923,501, sinking fund 
$28,919, bonds outstanding $118,919, 
book value $1,643,661. Mains 93 mi., 
valves 965, hydrants 757, meters 9432. 
Capacs.: filters 10 mgd. (10 units), 
underground storage 1.4 mil.gal., ele- 
vated tank 0.5 mil.gal., low service 
pumps 15 mgd., high service 148. 
Pop. 36,666, investment per capita 
served $69.04, per capita operating 
revenue $5.40, net per capita operat- 
ing revenue $0.63. Consumption: 
1631 mil.gal., 121.8 gped., max. day 6 
mil.gal. Costs per 1000 gal.: pumping 
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IDLE METERS 
MONEY! 


CALMET’S SIMPLICITY 


allows inspection or re- 
pairs to be made quickly 


Avoid unnecessary expense and loss of time 
due to meters out for repair, by using 
“CALMET”’. The simplicity and ease with 
which it may be taken apart is an outstand- 
ing ‘“‘CALMET”’ feature, and allows inspection 
or repairs to be quickly and easily made. 


“CALMET” will give extra years of trouble- 
free service. Ruggedly constructed of special 
alloy bronze ... designed to resist wear, 
rough handling and corrosion. Write, wire 
or phone today for full information. 


@ SALES REPRESENTATIVES—Write for 
complete details of the CALMET franchise 
in your territory. 


MET WATER METERS 


MADE BY WELL MACHINERY & SUPPLY CO., INC.—FORT WORTH, TEXAS 
| 
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1.65¢, purif. 3.10¢, distr. 3.42¢, general 
2.57¢, total 10.73¢. Revenue per 1000 
gal. 12.16¢, net 1.43¢. Plant extended 
by adding 4 filters and new 42” intake 
installed, improved qual. of raw water 
reducing costs. Fluoridation, using 
sodium silicofluoride, approved. Min- 
eral anal. included. Total hardness 
115 ppm., dissolved solids 140. Fire 
protection charge to city $1 per yr. 
Distr. losses 17.8% of total produc- 
tion —R. E. Thompson. 


Long Beach (Calif.) Water Dept. 
Annual Report (July 1, 49-June 30, 
Estd. pop. 255,000. Operated 
by Board of Water Comrs. (5), ap- 
pointed by city manager, subject to 
approval of city council. Water sales 
$2,218,759, total revenue $2,270,882, 
operating expense $1,197,489, depn. 
$258,868, bond interest $181,533, bond 
redemption $105,000 leaving net earn- 
ings $527,992. Expansion, financed 
from $6,400,000 bond issue, 50% com- 
pleted. Largest item 40-mil.gal. J. 
Will Johnson Res. (12 steel tanks) on 
Dominguez Hill, el. 170’, same as ex- 
isting Alamitos Res. Unique distr. 
reservoir system consists of multiple 
covered steel tanks at elevated sites, 
each contg. approx. 3.3 mil.gal. and 
designed to resist earthquakes end 
ground subsidence. Details included 
of design and constr. of Johnson tanks, 
each 132’ diam. and 34 9% high, 
erected on 1’ sand mat impregnated 
with road oil at 350°F. After assem- 
bly, bottom and first ring jacked up 
for completion of bottom watertight 
seal weld and application of coal tar 
enamel; then lowered into position, 
upper courses welded into position, 
roof girders and rafters erected, and 
covering effected with tongue-and- 
groove redwood sheeting and asphaltic 
roofing. Inner surface coated with 
coal tar enamel and outer with red 
lead and aluminum paint. Cost sub- 
stantially less than estd. $1,300,000. 
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Water pumped from wells 58.3%, pur- 
chased from Metropolitan Water Dis- 
trict 41.7%. Consumption 17-47 mgd., 
unacetd. for 4.62%. Metered gped. 
112.8, incl. water unacctd. for 118.9. 
Pptn. 9.4”, 5.3” less than 15-yr. avg. 
Level of underground waters of coastal 
plain continued to drop. New 25-mgd. 
treatment plant, financed from earn- 
ings, 80% completed. Mains 593 mi., 
valves 12,972, hydrants 3503, meters 
57,840. Capital assets $16,942,630, 
depn. reserve $3,943,980, total assets 
$21,258,308, bonded debt $7,515,000, 
equity, including earned surplus, $13,- 
460,140. Operating cost per 1000 
cu.ft. sold 1.201¢, bond retirement 
0.077¢, revenue 1.626¢. Rates per 100 
cu.ft. 5-23¢ in city, 8-26¢ in county, 
min. monthly rate $1.25 and $3, resp., 
for §” and larger service—R. E. 
Thompson. 


Louisville (Kan.) Water Co. An- 
nual Report (1950). Organized in 
1854 at original cost $829,456: no 
addnl. required from city. Now debt 
free. Pop. 450,000. Owned by city. 
Supply from Ohio R. Total revenue 
$3,024,246, operation $1,490,933, re- 
tirement $374,040, interest $9,427, total 
expense $1,874,720, net income $1,- 
149,527, dividend $850,000 (to city), 
transferred to surplus $299,527. Com- 
plete electrification of system near 
completion. During first 74 mo., hard- 
ness of delivered water 75-95 ppm., 
during remainder of yr., partial soften- 
ing only because of insufficient supply 
of soda ash. Avg. production 64 mgd., 
max. day 77.2, max. hrly. rate 132. 
Transmission main pitometer survey 
indicated need of cleaning. After an- 
nexation of large area, 1 water com- 
pany purchased and negotiations begun 
to acquire others. Riverside Station 
pumping cost $8.02 per mil.gal., $4.26 
per mil.gal. raised 100’, Crescent Hill 
Station $10.32 and $6.55, resp. Purif. 
cost $13.96 per mil.gal., of which $7.65 
for chem. Filter plant output 59.5 
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When you buy anything you want the 


best quality you can get for your money. 


Our trade-mark cast on our products gives 
you this assurance. The trade-mark 
“ACIPCO” means the materials used in 
manufacturing our pipe are warranted to 
be first class and the workmanship is 
guaranteed to be of finest quality. 


As America’s largest individual cast iron 
pipe foundry, ACIPCO manufactures a 
complete line of cast iron pipe and fittings 
in diameters from 3” to 48”, inclusive. 
The pipe which is made by the Mono-Cast 
centrifugal process is equipped with any of 
a wide variety of joints including Bell and 
Spigot, Doublex Simplex, Molox Ball and 
Socket, Roll-On-Rubber Ring, Screw- 
Gland, and Flanged. All ACIPCO pipe 
is manufactured under close control to meet 
nationally recognized standard specifica- 
tions. 


Being cast iron, ACIPCO pipe enjoys 
an enviable reputation. Cast iron pipe 
has had over three hundred years of ser- 
vice abroad and more than one hundred 
years of service in the United States. It 
serves equally well beneath crowded city 
streets or in cross country installations. 


Address the ACIPCO office nearest you. 


AMERICAN CAST IRON PIPE COMPANY 
Birmingham 2, Alabama 


Dallas Houston El Paso Pittsburgh Kansas City 
Chicago Minneapolis New York City Cleveland 
San Francisco Seattle 


59 
4 
i 


60 CONDENSATION 


Vol. 43, No.9 


(Continued from page 58) 


mgd., avg. filter run 53-62 hr., wash 
water 1.68%, avg. bacterial removal 
(37°C) 99.9%, B. coli 99.99%, pro- 
portion softened 76%, suspended mat- 
ter removed 14,276 tons. South Res. 
cleaned: 15,000 cu.yd. removed, 13¢ 
per yd. Prechlorination employed 10 
mo., activated carbon used intermit- 
tently, ClO, for phenolic tastes. Avg. 
chem. dosages, lb. per mil.gal. treated: 
alum 152.9, lime 238.7, prechlorination 
chlorine 26.7, postchlorination chlorine 
4.3, ammonium sulfate 4, soda ash 
122.5, carbon 19.3, sodium aluminate 
25.1, carbon dioxide 21.8, NaClO, 2.2. 
Avg. turbidity reduced from 155 ppm. 
to 0, total solids 300 to 166, hardness 
115 to 97, taste 3.5 to 1, odor 3.2 to 
1.2, bacteria 3658 to 1.92, gas formers 
per 100 cc. 6067 to 1.3, B. coli per 100 
cc. 4982 to 0.08, pH increased from 
7.4 to 9.0. Avg. residual chlorine in 
delivered water 0.48 ppm. Purif. plant 
includes 2 sedimentation basins, total 
capac. 106 mil.gal.; coagulation basins ; 
clarifiers; and 26 rapid sand filters, 
some 3 and some 6 mgd. capac., total 
120 mgd. Filtered water storage 26 
mil.gal., Cardinal Hill Res. 30, ele- 
vated tanks (2) 1.75. Mains 816 mi., 
pressure -45-100 psi.; valves 11,306; 
services 97,416, active 90,469; 100% 
metered; hydrants 3998. Avg. con- 
sumption 59.49 mgd., 132 gped., 85.3% 
acetd. for by meters. Revenue per 
1000 gal. 13.98¢, operating expenses 
8.59¢, net operating income 5.39¢. 
Meter readings per man per day 198. 
Delinquent shutoffs 557. Fixed capital 
$26,816,081, bonds retired $404,000 
(all), total assets $27,590,549—R. E. 
Thompson. 


Detroit (Mich.) Dept. of Water 
Supply. Annual Report (Year 
Ended June 30, ’50). Plant and 
equip. $145,208,697, total assets $181,- 
508,188, bonds outstanding $58,533,000, 
reserves $51,738,095, equity $69,384,- 
507. Operating revenue $13,304,228, 


operating expenses, including depn., 
$8,134,694; net operating income $5,- 
169,533; net income $3,772,303. Com- 
plaints: low pressure 1589, turbid wa- 
ter 828, taste and odor 55. Revenue- 
producing production 87.6%. Services 
371,788, meters 365,085, gate valves 
30,321. Pop. served 2,497,371, with 
658,854 suburban (38 municipalities 
and 3 institutions). Avg. production 
373 mgd., max. 578, approx. 50% each 
by Water Works Park and Spring- 
wells Stations: 151 gpcd. Heat rate 
of Springwells Power Plant 16,823 
btu. per net generated kwhr., heat rate 
of station 15,023 btu. per water hp.hr., 
overall thermal efficiency 16.95%. 
Coliform M.P.N. raw water 364, max. 
46,000. At Water Works Park Plant, 
avg. turbidity 20 ppm., max. 190, alum 
dosage 6-38 ppm., avg. 12. Turbidity 
removed 0.6 ppm. per ppm. Avg. pre- 
chlorination dosage 0.94 ppm., final 
0.16; combined dosage range 0.84-3.06 
ppm. Coliforms absent from 21,900 
10-ml. portions tap water at plant lab. 
and all 4985 distr. system samples met 
U.S.P.H.S. stds. Of 8760 hrly. sam- 
ples raw water treated with marginal 
chlorine dosages, 304 developed chem.- 
medicinal taste. Effluent always taste 
free. Continuous 24-hr. lab. control 
for past 25 yr. At Springwells Plant, 
avg. prechlorination dosage 1.08 ppm., 
somewhat greater than Water Works 
Park because of longer contact in raw 
water tunnel. Water qual. complaints: 
taste and odor 68, all unjustified; tur- 
bidity 758, chief cause hydrant opera- 
tion; sickness 2, unjustified. New 
mains chlorinated and sampled before 
release for service. Ten widely scat- 
tered points in distr. system sampled 
weekly. Chlorine demand of raw 
water found to be normally function 
of albumin nitrogen content. Filter 
operation data, Water Works Park 
and Springwells avg. resp.: wash 
water 3.0 and 7.3%, runs 30 and 31 hr. 
(min. 23 and 24), rate 172 and 161 
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THE FIRST MECHANICAL JOINT 


TAPPING SLEEVE AND VALVE 


Patent applied f 


ELIMINATES < PouRING 
CAULKING 


A new all Mechanical Joint Tapping Sleeve and Valve, installed quickly 
and easily even by untrained workmen. The only installation equipment 
necessary is a 10” ratchet wrench and a standard open end wrench. 

There are no joints to pour or caulk. 

Installation can be made in wet trenches in any kind of weather. 

The “Stuffing Box’’ type joints require no cutting or scarfing of rubber 
gaskets on job. 

Assemble Sleeve on main—attach the Valve, the installation is complete, 
ready for tapping and the joints are permanently bottle-tight. 


THE A, P. SMITH MFG. CO. 


TAPPING SLEEVES AND VALVES 
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mgd. (max. 203 and 191), applied 
water turbidity 9 and 8 ppm. (max. 15 
and 12), effluent turbidity 0.1 and 0.3 
(max. 0.2 and 0.4), effluent to. 1 
(both), residual chlorine applied water 
0.41 and 0.35 ppm., filtered 0.34 and 
0.31, effluent 0.46 and 0.49, pH tap 
water 7.6 and 7.5. Raw water tunnel 
to Northeast Station under constr., 
general plant layout decided and some 
pumping plant contracts let. Purif. 
plant data, Water Works Park and 
Springwells, resp.: avg. retention co- 
agulation and sedimentation 2 and 3 
hr., filters 80 and 68, rated capac. 320 
and 272 mgd. Rates, city and subur- 
ban, resp., 62-92¢ and 65-97¢ per 
1000 cu.ft., monthly service charge 24¢ 
and 50¢ for 8” or larger meter, min. 
bill $1.64 and $2.47 per quarter. Gross 
operating revenue per capita $5.37, per 
revenue account $36.25, per mi. distr. 
pipe $2524.29, per mil.gal. $97.76. 
Gross revenue per 1000 cu.ft. 89¢, 
operation and maint. 32.5¢, interest 
and depn. 32.7¢, total cost 65.2¢, un- 
appropriated net income 23.8¢.—R. E. 
Thompson. 


Greater Winnipeg (Man.) Water 
Dist. Annual Report (1950). Sup- 
plies 333,000 in Winnipeg and 8 adjoin- 
ing municipalities, total area 55.3 sq.mi., 
with water from Shoal Lake and Lake 
of the Woods, 96.5 mi. away. First 
supply of city, from Assiniboine R. un- 
satisfactory. Private company pur- 
chased in 1899 and wells substituted 
for river water. In ’01, lime-soda sof- 
tening plant, first of kind on continent, 
installed... Dist. incorporated in 713 
and permission obtained from Intl. 
Joint Com. to divert max. of 100 mgd. 
from Shoal Lake area of latter 107 
sq.mi., of Lake of the Woods 1400 
sq.mi., drainage area 27,700 sq.mi., el. 
of intake 290’ above Winnipeg reser- 
voir. Project completed in 19. Vir- 
tually no settlement on watershed. 
Water not filtered. Treated with NH, 


and chlorine (1:4) to maintain 0.4 
ppm. residual. CuSO, and free re- 
sidual chlorination employed in sum- 
mer to combat algae tastes and odors. 
Standard gauge railway (110 mi.), 
built to facilitate aqueduct constr., con- 
tinued in service. Main section of 
aqueduct 85 mgd. capac. Interest and 
sinking fund from annual rate levied 
on land plus part of bulk water 
charge of 5¢ per 1000 gal. made to 
each municipality. Only 3 of latter 
have pumping plants, others purchase 
pressure. Each has representative on 
Admin. Board. Total mains 554 mi., 
services 76,091. Booster station with 
3 20-mgd. units installed, increasing 
possible supply to Winnipeg pumping 
stations 42.5 mgd. Gross debt $13,- 
927,113, sinking fund $7,313,921, total 
assets $25,766,008. Net revenue after 
provision for interest and _ sinking 
fund $75,898. Consumption 9203 mil. 
gal., 76 gped—R. E. Thompson. 


Los Angeles (Calif.) Board of Wa- 


ter and Power Comrs. Annual Re- 
port (Year Ending June 30, ’50). 
Pop. increased from 1,504,277 in ’40 
to 1,957,692 in ’50. Owens-Mono 
basins provided 74.1% of supply, Los 
Angeles R. 22.7% (including local 
sources ), Colorado R. through Metro- 
politan Water Dist. aqueduct 3.2%: 
in future, greater dependence upon lat- 
ter, other supplies used approx. to 
capac. Available supply ample for 
double present pop. Prelim. work be- 
gun on new regulating reservoir and 
10-mi. 66” pipeline, 171-mgd. capac., 
to transport Colorado R. water to 
Lower Hollywood Res. Consumption 
347 mgd., domestic 288, peak day 560, 
max. hr. 35.4 mil.gal., avg. use 154 
gped. Meters 402,097 (largest 100% 
metered water utility in U. S.). Bald- 
win Res., 19 acres area and 293 mil. 
gal. capac., approaching completion. 
Internal aqueduct loop being developed 
which will make possible supply from 
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portraits of 
protection 


Three 75,000-gallon tanks of nation- 
ally known textile mill—all interiors 
protected for years against corrosion 
with Dearborn NO-OX-ID. 

Note: When the correct NO-OX-ID 
is applied to the metal surface of a 
water tank, corrosion is stopped... 
with a single coat. Dearborn also 
supplies long-lasting, good-looking 
aluminum protective coating for tank 
exteriors. 

Mail the coupon—or ask a Dearborn 
engineer to call. 


DEARBORN CHEMICAL COMPANY 
Merchandise Mart Plaza 
Chicago 54, Illinois 


THE ORIGINAL RUST 


. DEARBORN CHEMICAL CO. 

Mart Plaza 
Chicago 54, Illinois 

Gentlemen: 


: Please send m 
“NOOKID von 
sus WATER.” 1 


"(0 Please have a Dearborn En- 
gineer call. 


ws 


of 
1 
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any source to any point of 453-sq.mi. 
supply area. Total storage 402,035 
acre-ft., trunk lines and conduits 32.4 
mi., distr. lines 4760 mi. (vol. 143 mil. 
gal.), main gate valves 66,514, hy- 
drants 26,319. Current operations 
paid entirely from revenue, expansion 
from revenue and revenue bonds. 
Gross income $19,060,217, operating 
expenses $10,611,645, net income after 
interest and depn. $3,147,492: of latter, 
$891,000 to city genera! fund and re- 
mainder available for bond retirement 
and improvements. Plant and equip. 
$220,762,098, bonds outstanding $57,- 
710,540, depn. reserve $58,567,584, 
total assets $242,667,045, equity $121,- 
950,019. Avg. billing price per 100 
cu.ft. 15.23¢ residential, 11.17c all 
classes —R. E. Thompson. 


Fort Worth (Tex.) City Water 
Dept. Annual Report (Oct. 1, ’49- 
Sep. 30, ’50). First municipally 
owned plant 1892, supply from Clear 
Fork of Trinity R., supplemented by 
13 artesian wells. In ’14, Lake Worth 
(28,660 acre-ft.) created on West 
Fork of Trinity R., followed by Lake 
Bridgeport (292,000 acre-ft.) in 32 
and Eagle Mountain Lake (211,000 
acre-ft.) in ’34, both above Lake 
Worth on West Fork watershed. 
Yield during drought 150 mgd. Dam 
under constr. on Clear Fork to form 
Benbrook Lake (89,000 acre-ft.). 
Two conduits (36-48 and 60”, resp.) 
have capac. 70 mgd. Treatment plant 
includes aeration facilities, not used 
during summer peak, chem. mixing 
and sedimentation basins, 12 1.25- and 
16 x 2-mgd. rapid sand filters capable 
of being overloaded to 66 mgd., chlo- 
rination and 5 clear wells, combined 
capac. 10 mil.gal. Total elevated stor- 
age 14.5 mil.gal. Mains 785 mi., hy- 
drants 3799 (5 per mi.), meters 72,817. 
Delinquent cutoffs 4435. Hydrants 
spaced to supply all insurable risks 
within 500’ air line distance from hy- 


CONDENSATION 


(Continued from page 62) 


(Continued on page 66) 


Vol. 43, No.9 


drant by main with min. 6” diam. 
Consumption 10,221 mil.gal., 101 gped. 
Water unacctd. for 10.75%. Water 
filtered 28.5 mgd., max. 54.8. Cost of 
treatment per mil.gal. $7.72. Avg. 
alum dosage 12.48 ppm., hydrated lime 
4.96 ppm., chlorine 1.35 ppm. Tur- 
bidity reduced from 25 to 0, bacteria 
per ml. 169 to 1 (max. 6), coliforms 
per 100 ml. 110 to 0. Avg. filter runs, 
1.25 and 2 mgd. filters, resp., 53.3 and 
51.3 hr., min. 7.7 and 11.8. Wash 
water rise per min. 19.1” and 23.6, 
1.25%. Avg. hardness 120 ppm., pH 
7.9, turbidity applied water 10, residual 
chlorine 0.65 (max. 1.08). Typhoid 
death rate 0 for third successive yr. 
Coliform tests, distr. system: of 8125 
10-ml. portions from 1625 samples, 269 
presumed positive, 50 confirmed. Pop. 
served 278,000. Net water and sewer- 
age debt $13,932,343. Total assets 
$27,364,725, surplus $11,517,520. No 
depn. acct. Operating revenue $3,- 
237,387, operating expenses $1,164,- 
554, bad debts $2,058, operating in- 
come $2,070,775, debt charges $480,- 
824, net income $1,597,533—R. E. 
Thompson. 


Sacramento (Calif.) Div. of Water. 
Annual Report (1950). Operating 
revenue $889,578, operating expenses 
$419,368, bond interest $81,841, net 
operating revenue $388,369, net reve- 
nue $381,780, bond redemption $185,- 
575, net profit $196,205, capital ex- 
penditures $98,391, net surplus $97,814. 
Depn. approx. $200,000, but no depn. 
sinking fund. Avg. pumpage 34.5 
mgd., 247 gpced., max. day 63.6. Sut- 
terville Park Water System, 6 deep 
wells and distr. system of 83,535’ steel 
pipe, purchased for $121,000. Net 
surplus from this system first 6 mo. 
$10,370. Application for American R. 
water from new Folsom Res. made and 
negotiations under way for new filtra- 
tion plant site. Ordinance creating 
water div. (’31) prohibits meters on 
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A hole in a joint no larger than 
the end of your little finger will, 
under 65 psi pressure, discharge 
more than 80,000 gpd. 


Fix it once... 


Fix it for good 


DRESSER 


BELL-JOINT CLAMPS 


Dresser Manufacturing Division, 59 Fisher 
Ave., Bradford, Pa. (One of the Dresser 
Industries). Warehouses: 1121 Rothwell St., 
Houston, Texas; 101 S. Bayshore Highway, 
South San Francisco, Calif.—Sales Offices: 
New York, Philadelphia, Chicago, Houston, 
South San Francisco. In Canada: 629 Adelaide 


“Small” leaks cost you so much in 
gallonage . . . and repeated repairs 
cost you so much in dollars and 
cents . . . that the only practical 
repair is one that’s permanent. 

A permanent repair is certain 
every time when you put on a 
Dresser Bell-Joint Clamp. Clamp- 
ing seals the joint with resilient rub- 
ber compound—provides a flexible 
repair to guard against future pipe 
movement, vibration and stresses 
which cause recalked joints to leak 
again and again. 

It’s standard practice to clamp 
all cast-iron bell and spigot joints 
near railroad tracks, on bridge lines, 
in unstable soil. Why not then make 
sure every repair lasts—why not 
“Fix it once—Fix it for good” the 
first time you uncover a leaking 
joint? 

The Dresser Style 60 is adjust- 
able to fit standard pipe, classes A 
thru E, and most off-size pipe. Sizes 
3” to 60”. Write today for descrip- 
tive literature and prices. 
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domestic services and provides that 
funds in surplus acct. exceeding 25% 
of total operating and maint. expenses 
of previous yr. may be transferred to 
general city fund. Zone 1 of system 
supplied with treated Sacramento R. 
water, Zone 2 with well water by both 
city and Southern Calif. Water Co., 
Zone 3, former Sutterville Park area, 
by wells. No master meters on well 
systems; production and cost data, 
therefore, for Zone 1 only. Estd. pop. 
served 146,100, of which 139,700 in 
Zone 1. Mains 353 mi., valves 5978, 
hydrants 2047, accts. metered 0.68%. 
Three elevated tanks, each 3-mil.gal. 
capac. Pretreatment works 80 mgd., 
filters 16x 4-mgd. units, filtered water 
storage (2 basins) 14.5 mil.gal, low- 
lift pumps 130 mgd., high-lift 102. 
Power cost per mil.gal. $6.089, water 
pumped per kwhr. 1281 gal. Alum 
mfd. at plant, avg. dosage 1.0, max. 4. 


performance, Kup- 
ferle Fire Hydrants 
deserve consider- 
ation for any 
installation. 


Full lines for 
public and pri- 
vate installa- 
tions. 
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Avg., chlorine dosage 0.28 ppm., max. 
0.7; avg. residual 0.07, max. 0.12. 
Wash water 1.6%. Turbidity reduced 
from 36 ppm. avg. (max. 750) to 0, 
avg. turbidity applied water 3 ppm., 
max. 22. Avg. hardness 56, max. 120; 
avg. pH 6.7; avg. dissolved solids 81.3 
ppm. Bact. per cc. (37°C) reduced 
from 181 (max. 2700) to 0.09 (max. 
2); B. coli index from 5.4 (max. 70) 
to 0. Cost of purif. $8.13 per mil.gal. 
Total cost to div. and consumer, resp., 
rer mil.gal. $62.81 and $70.57; per 
consumer per yr. $19.90 and $22.35 
(per capita $6.37). —R. E. Thompson. 


Aberdeen (Wash.) Water Dept. 
Income, Profit and Loss Statement 
(1950). Gross income $291,126, op- 
erating expense $190,546, operating 
income $102,064, interest $25,100, 
taxes $16,369, net income $60,595, 
profit (including other gains and 
losses) $67,765, appropriated from lat- 
ter for bond redemption fund $56,010. 
Fixed assets $3,372,383, total credits 
$3,691,353, bonds outstanding $474,- 
000, reserves $1,341,975, surplus $1,- 
837,951.—R. E. Thompson. 


Kenosha (Wis.) Water Dept. An- 
nual Report (1950). Assets $4,102,- 
092, depn. reserves $728,056, earned 
surplus $2,276,147, bonds outstanding 
$340,000. Operating revenue $411,776 
(highest in history—rates increased) ; 
operating expenses, including depn. 
and taxes, $323,110; net operating 
revenue $88,666; total net income $91,- 
646. City taxes $63,068, 15.3% of 
total operating revenue. Public fire 
protection charge $91,269, $84.74 per 
hydrant. Avg. cost to domestic con- 
sumers 13.3¢ per 100 cu. ft., 3.5¢ per 
customer per day. Avg. cost to com- 
mercial users 10.15¢ per 100 cuQft., 
industrial 6.3¢. Lowest step of rate 
schedule 5¢. Water acctd. for by me- 
ters 92.2%, increase of 2.2%; of re- 
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KEEP A SHARP EYE 
ON FILTER OPERATION 
WITH 
BUILDERS GAUGES 


INFORMATION is the watchword in the modern water works, and 
the sure way to get reliable information is with BUILDERS WATER 
WORKS GAUGES. These Gauges combine attractive styling and clear 
readability with design features which assure accurate metering at all 
times. Builders offers you the choice of Mechanical or Pneumatic oper- 
ation. The simple Mechanical system is ideal for the small plant. The 
Pneumatic system offers numerous advantages for larger plants, such 
as elimination of cables and pulleys,and convenient operation of large 
dial gauges, flow summation meters, and master controls. For inform- 
ative Bulletins 285-G1 and 450-D1A, address Builders-Providence, 
Inc. (Division of Builders Iron Foundry), 365 Harris Ave., Prov. 1, R. |. 


FEATURES 
Simple, clean-cut installation. 
Accurate, dependable operation 
Easy-to-read dials and charts 
Pneumatic and Mechanicel types available 
to meet plant requirements 
Available in special designs to match filter 
gallery styling 


BUILDERS PRODUCTS 


The Venturi Meter * Propelofio 
and Orifice Meters * Kennison 
Nozzles * Venturi Filter Con- 
trollers and Gauges * Convey- 
ofio Meters * Type M and Fio- 
Watch Instruments * Wheeler 
Filter Bottoms * Master Con- 
trollers * Chlorinizers — Chlo- 
rine Gas Feeders * Filter Oper- 
ating Tables * Pneumatic 
Meters * Chronoflo Telemeters 


BUILDERS PROVIDENCE 
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mainder, 2.2% used for flushing mains 
and sewers and fire fighting. Avg. 
evapn. 8.88 lb. water per lb. coal fired, 
overall boiler and furnace eff. 75.5%, 
avg. steam cost 44.6¢ per 1000 psi. 
Mains 131 mi., pop. per mi. 413, hy- 
drants 1077 (per mi. of pipe 8.2), live 
services 12,711. Pop. 54,360. Em- 
ployees, 1 per 1360 persons served. 
Wash water 3.4%, avg. alum dosage 
11.46 ppm.; NH, chlorine and acti- 
vated carbon also used. Avg. turbidity 
reduced from 25 ppm. to 0. Residual 
chlorine 0.38 ppm., pH 7.6. Avg. con- 
sumption 7.36 mgd., 135 gped., max. 
11.53 mgd. Avg. return per 100 cu.ft. 
billed 9.57¢. Operating expenses, ex- 
cluding fixed charges, depn. and taxes, 
$4.06 per capita; $82.10 per mil.gal. 
pumped; 53.7% of gross income.— 
R. E. Thompson. 


HEALTH AND HYGIENE 


The Newburgh-Kingston Caries 
Fluorine Study. I. Dental Findings 
After Three Years of Water Fluori- 
dation. D. B. Ast, S. B. Finn & 
IsapeEL McCarrrey. Am. J. Pub. 
Health, 40:716 (June 50). Newburgh 
and Kingston are 2 towns approx. 30 
mi. apart in N.Y., with pops. of ap- 
prox. 30,000 each. Since May 1945, 
sodium fluoride has been added to 
Newburgh water supply to provide F 
content of 1:0 to 1:2 ppm., whereas 
Kingston’s supply remains fluorine 
free. Article compares incidence of 
caries in permanent teeth of children 
6-12 yr. in the towns during the 3 
years after the first fluorine addition. 
At beginning of survey caries inci- 
dence in Newburgh was 21 per 100 
erupted permanent teeth and at last 
survey was 14.8 per 100. Kingston 
figure remained practically const. at 
approx. 21 per 100 during the 3 years. 
At last examn. it was 21.3 per 100. 
Difference of 6.5 carious teeth per 100 
represents reduction in caries inci- 
dence of approx. 30% in the F area. 
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The greater part of the caries inci- 
dence in children aged 6-12 is acctd. 
for by caries of the first permanent 
molars. Much of article devoted to 
anals. of frequency of caries in those 
teeth. Newburgh children’s caries in- 
cidence in the first molars at the end 
of the 3 years was 48.0 per 100 and in 
Kingston 58.7—reduction of approx. 
18%. Reduction was more marked in 
upper molars (22%) than in lower 
molars (15%). Is only preliminary 
report and expected that 10-12 years 
will be required before firm conclu- 
sions can be reached on eff. and safety 
of water fluorination on these lines. 
Would be unwise to attach much im- 
portance to figures recorded in article. 
Do not indicate why 6-12 age groups 
chosen for anal. The first permanent 
molars of the children aged 10, 11 and 
12 were practically all erupted in May 
1945. They offered only posteruptive 
exposure to fluorine, whereas the first 
molars of the youngest children had 
both pre- and posteruptive exposure. 
If the anals. had been confined to chil- 
dren aged 6, 7 and 8 years, the New- 
burgh reductions might have been dif- 
ferent from those recorded. In Table 
3 of the article some figures strongly 
suggest the caries inhibition produced 
by fluorine is transient. At the last 
examn. the caries incidence per 100 
first molars was: 


Ages—yr. 
Community 
6-7 8-9 10-12 
Newburgh 9.1 39.3 68.7 
Kingston 19.8 52.5 78.7 


At 8-9 years, caries incidence in New- 
burgh first molars was twice as great 
as in Kingston first molars at 6-7. 
Figures in the authors’ Table 5 also 
suggest protection by fluorine is tem- 
porary.—B.H. 
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ow...Dallas Park 


Portion of main pump room, Park Cities Water Treatment 
Project. Shown are 13 of the 22 Economy Pumps in-’ 
stalled on this project. 


Economical operation over a period of 
years was a primary requisite of the 
ae for Park Cities Water Treatment 
roject, Dallas. In selecting pumps, 
Powell & Powell, consulting engineers, 
drew up specifications which took into ; ‘ 
consideration cost of equipment, effi- View Cae Dae Sta- 
ciency of each unit and efficiency of units one 
operating in series, plus rigid structural — sire going to the overhead storage 
requirements and refinements of me- tank, located 5 miles from the treat- 
. chanical detail. Under this very exacting ment plant. 
evaluation formula, Economy Pumps, de- 
signed especially for water works service, supplied by the Lone Star 
Pump and Machinery Co., were selected on the Dallas County project. 


It pays to specify Economy Pumps for water supply. For detailed in- 
formation and illustrated catalogs write today to Dept. AG-9. 


OF H 


iti | 
in new Park Cities, Texas, water treatment plant 
La 
q 
m Pe mwps I 
Econom mps,inc, 
DIVISION CORP., HAMILTON, OHIO 


Newburgh-Kingston Caries Flu- 
orine Study III. Further Analysis 
of Dental Findings Including the 
Permanent and Deciduous Denti- 
tions After Four Years of Water 
Fluoridation. Davin B. Ast, SIDNEY 
B. Finn, HELEN C. Jour. Am. 
Dental Assn., 42:2:188 (Feb. ’51). 
In this third progress report, anal. of 
data on caries experience of deciduous 
and permanent teeth of approx. 3200 
children 5-12 yr. old in Newburgh, 
N.Y. (1.0-1.2 ppm. fluorides added to 
drinking water since May 2, 1945); 
and among 3100 children of same age 
in Kingston, N.Y. (fluorides less than 
0.1 ppm.). In fourth postfluoride yr. 
new low of 13.9 DMF (decayed- 
missing-filled) per 100 permanent 
teeth noted in 6-12-yr. group. This 
rate 32.5% less than 1944-45 base; 
Kingston rate for same age group re- 
mained same as 20.2 DMF. New- 
burgh rate showed greater reduction 
among younger children: 77.6% at 6, 
55.5% at 7, and 42.1% at 8 yr. Num- 
ber of caries-free first permanent mo- 
lars increased at Newburgh from 58.9 
to 76.9 per 100 molars among 6-9 age 
group. At Kingston rate remained 
same. Present trend in caries reduc- 
tion at Newburgh “may ultimately 
lead to a decrease in dental caries 
problem to a point where present 
dental personnel and facilities may be 
able to control this almost universal 
disease.”—F. J, Maier 


Newburgh-Kingston Caries—Flu- 
orine Study II. Pediatric Aspects— 
Preliminary Report. E. R. 
SINGER, D. E. Overton & HELEN C. 
CuHase. Am. J. Pub. Health, 40:725 
(June ’50). Fluorine is such a potent 
element was felt desirable to investi- 
gate the possibility of toxic effects 
being produced even by such a low 
water concn. as the 1.2 ppm. used for 
Newburgh-Kingston caries study. Ar- 
rangements made for a research team 
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to exam. at least 500 children in each 
of the 2 cities at time of fluorine intro- 
duction into Newburgh drinking wa- 
ter, and subsequently. At physical 
examn. special attention paid to: oili- 
ness or dryness of skin, skin turgor, 
abnormal markings or brittleness of 
nails. Physical measurements included 
those of weight, standing and sitting 
height and head and chest circumfer- 
ence. Newburgh children examined 
subjected to haemoglobin estn., total 
leucocyte count, total erythrocyte 
count and urine analysis. X-rays 
taken of the right wrist and both knees 
annually. Small groups of Newburgh 
children have had special ophthalmic 
examn. with mapping of visual fields 
and detn. of transparency of cornea 
and lens. They have also received spe- 
cial otological examn., including audio- 
metric testing. Study has disclosed 
no deleterious systemic effects from 
the fluorine ingestion. Whether cu- 
mulative effects of fluorine may be 
found later, remains to be determined. 
—B.H. 


Fluorine in Foods. F. J. McCure. 
Pub. Hith. Rpt., 64:1061 (1949). Ta- 
bles compiled from the literature on 
the content of fluorine in ppm. in vari- 
ous animal tissues; fish, egg, milk, 
fruits, tea, cereals and cereal products, 
vegetables and wine. Was found that 
the fluorine content in soil or water 
has little or no effect on the content 
of fluorine in foods grown in them. 
Excluding drinking water, avg. diet 
appears to provide 0-2-0.3 mg. of 
fluorine per day. As it was shown 
that intake of addnl. fluorine in drink- 
ing water is beneficial to the develop- 
ment of teeth it is considered justi- 
fiable to add fluorine to the diet if 
water contains less than optimum 
fluorine content.—W .P.A. 


The Brantford Fluorine Experi- 
ment—Interim Report After Five 
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In considering replacement vs. reconditioning of a 53 year old line 
carrying Water to Chula Vista and National City, Calif., the California 
Water and Telephone Company decided to recondition the line since 
replacement in addition to the tremendous cost would have meant dis- 
turbing many acres of valuable citrus and vegetable fields. 


Reconditioning involved a thorough cleaning by National of over 
15,000 feet of 24 inch line, after which the entire line was centrilined. 


According to information received, the reconditioning has added at: 
least 20 years more of useful life with a marked increase in the volume 
of water previously handled. 


Our engineers will gladly submit facts and figures on how National has 
solved similar problems for other utilities. Why not write today? 


31 


NATIONAL WATER MAIN CLEANING CO., 50 church st.,W.Y. 7,0.Y. 


ATLANTA, GA., 333 Candler Bldg. * BOSTON, 115 Peterboro Street « CHICAGO, 
Room 1336, S. Michigan Avenue * DALLAS, TEXAS, 6617 Snyder Plaza ° DECATUR, 
GA., P. O. Box 385 * ERIE, PA., 439 E. 6th Street » KANSAS CITY, MO., 406 Mer- 
chandise Mart, 2201 Grand Avenue * LOS ANGELES, 448 South Hill Street * LITTLE 
FALLS, N. J., P. O. Box 91 * MINNEAPOLIS 1, MINN., 200 Lumber Ex e Bldg. 
* OMAHA, 3812 Castellar Street * RICHMOND, 210 E. Franklin Street * SPRING- 
FIELD, MO., 1301 Prospect Avenue * SALT LAKE CITY, 149-151 W. Second So. 
Street * SAN FRANCISCO, 681 Market Street * SIGNAL MOUNTAIN, TENN., 
204 Slayton Street * FLANDREAJU, S. D., 315 No. Crescent Street * MONTREAL, 
2028 Union Avenue * VANCOUVER, B. C., 505 West Ist Avenue WACO, P. O. Box 
887 * WINNIPEG, 576 Wall Street * HAVANA * SAN JUAN * PUERTO RICO + 
BOGOTA * CARACAS « MEXICO CITY. 
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Years of Water Fluoridation. W. 
L. Hutton, B. W. Linscott & D. B. 
WiuuiaMs. Can. Journ. Pub. Health 
42:81 (Mar. ’51). Sodium fluoride 
has been applied continuously to the 
Brantford, Ont., water supply since 
June 20, 1945. Original feed was 1.0 
ppm. F, changed to 1.2 ppm. Feb. 15, 
1949. Caries prevalence surveys of 
children using fluoridated water were 
made before fluoridation started and 
annually thereafter. At end of 5 yrs., 
DMF rates for permanent and decidu- 
ous teeth among 5, 6, and 7-yr.-oid 
children declined 54, 43 and 45%, re- 
spectively. The proportions of Brant- 
ford school children having perfect 
teeth, 1944-1950: 


No. Pupils 
Yr. 
Total W 
per cent 
Prefluoridation 
1944-45 5,482 | 284 5.18 
Postfluoridation 
1946 2,787 | 200 7.17 
1947 2,751} 254 9.23 
1948 2,863 | 356 | 12.44 
1949 2,870} 398 | 13.86 
1950 2,873 | 449 | 15.63 


Sodium fluoride introduced into city 
water by small volumetric feeder. 
Originally sodium fluoride imported 
from U.S. but cost rose from 12.89 
to 17.84¢/lb., causing purchase of Ca- 
nadian material at 12.6¢/lb. In ’49 
fluoride cost $5030 for assumed popu- 
lation of 40,000 giving /cap. cost of 
12.6¢/yr.—F. J. Maier 


The Malicious Poisoning of Water 
Supplies and Its Detection. Rosert 
A. GREENE & Epwarp L. BREAZEALE. 
Arizona Med., 5:60 (1948). Possi- 
bility of malicious poisoning of water 
discussed. The probable toxic mate- 


rials which might be used named and 
the conens. necessary to produce inju- 
rious effects given. Scheme of anal. 
suggested which, although not all in- 
clusive, may be employed for detec- 
tion or elimn. of more common poi- 
sons.—P.H.E.A. 


Nitrate Poisoning of Infants by 
Contaminated Drinking Water. H. 
E. Ropertson & M. E. Draycorr. 
Can. Pub. Health J., 40:72 (1949). 
In 6 months, nitrate-contamd. drinking 
water was responsible for 10 cases of 
methemoglobinemia (2 fatal) in in- 
fants under 3 mo. old. Survey of 
waters of more than 2,000 wells in 
rural Saskatchewan showed 31.4% 
contained more than 10 ppm. of ni- 
trates, 25.5 more than 20 ppm., 18.8% 
more than 50 ppm. and 5.3% more 
than 300 ppm. Nitrite seldom ex- 
ceeded 1 ppm. Of the waters examd., 
19.8% contained both high nitrate and 
coliform organisms. A measure of ni- 
trate content is a measure of contamn. 
from animal and vegetable decay.— 
CA. 


Nitrate Content in Well Waters. 
H. Sremens & C. Matuetr. Can. 
Pub. Health J., 41:201 (1950). Re- 
peated anals. of well waters showed 
marked fluctuation for short time. 
Since in one well the nitrate content 
rose from zero to 38 ppm. in little 
more than a month, worth of single 
neg. value is questioned. Some tests 
run in subzero weather when bact. 
action should be at a standstill gave 
nitrate levels of 60 ppm. Other factors 
influencing nitrate levels suggested.— 
C.A. 


The Spread of Poliomyelitis by Pub- 
lic Water Supplies. E. F. W. Mac- 
KENZIE. Wtr. and Wtr. Eng. (Br.), 
§4:227 (Dec. ’50). Poliomyelitis re- 
ceived little notice in medical literature 
until approx. century ago. Scandina- 
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NEW CATALOG 
—A new 52-page catalog on 


Layne Well Water Systems 
will be sent on request. 


INSTALLED FOR 
THE CITY OF 


Toms Rives: 


With her population more than 
doubling during the summer sea- 
son, the resort city of Toms River, 
New Jersey was facing a serious 
water shortage. Five old, ineffi- 
cient and not too dependable wells 
were being operated with suction 
pumps. Layne was called in for a 
discussion of what could be done 
with limited funds. Layne’s rec- 
ommendations resulted in a con- 
tract for the rebuilding of one old 
well and the drilling and equipping 
of a new one. The contract also 
called for an auxiliary gasoline 
engine drive for use on one of the 
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New Jersey 


pumps in case of electric power 


failure. Without delay, every- 
thing was finished according to 
contract, giving the city of Toms 
River a water supply that more than 
fulfills their present needs.. 


Layne handled everything com- 
plete in one inclusive contract 
that saved city officials much time, 
useless expense and unnecessary 
worry. Layne offers this same 
type of service to any city in need 
of more well water. For further 
information, catalogs, bulletins, etc. 
address 


ord G BOWLER, INC. 
General Offices, Memphis 8, Tenn. 


WELLS  & PUMPS 
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vian races appear particularly suscepti- 
ble and suffered many outbreaks at 
home and in U. S. Epidemics oc- 
curred mainly in temperate climates 
and in countries enjoying best std. of 
public health. During epidemic as 
much as 80% of pop. may be excreting 
virus. Transfer of poliomyelitis from 
group of respiratory diseases to excre- 
mental diseases and claims made that 
virus can exist long after discharge 
from human body necessitated com- 
plete reconsideration of possible routes 
by which it may be spread.. Is im- 
portant to examine only case in favor 
of carriage by water and means of 
prevention. Possibility of infection 
through contamd. drinking must be 
accepted, but probability must be as- 
sessed against cost of prevention. At- 
tempts to assess susceptibility of virus 
to conventional purif. processes were 
made on lab. scale in U.S. between ’42 
and ’48. Further investigations per- 
formed. Results in keeping with lack 
of evidence of large scale transmission 
by purified public water. No evidence 
that virus ever distributed in public 
water in sufficient quant. to cause in- 
fection or that it is capable of surviv- 
ing in such quant. after purification 
processes applied to board’s water. 
Problem must be kept constantly under 
review.—H. E. Babbitt. 


Is Poliomyelitis a Water-Borne Dis- 
ease? G. v. BENEDEN. Bull. Centre 
belge Et. Document. Eaux, 1:35 
(1948). Possible réle of wind and 
water in transmitting the polymyelitis 
virus to man discussed, and work on 
inactivation or removal of virus from 
water and sewage reviewed. The 
ultravirus, which may not be a living 
organim but part of cycle of virus 
anabolism, may persist in surface wa- 
ters for long periods without being af- 
fected by flora of streams as are other 
pathogenic organisms. Possible to in- 
fect exptl. animals with poliomyelitis 
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by inoculating with sediment from 
polluted water after centrifuging. — 
W.P.A. 


DISTRIBUTION SYSTEMS 


Ottawa Adds 750,000 Gallon Ele- 
vated Tank to Water System. E. N. 
ZIMMERMAN. Eng. Cont. Rec. 
(Can.), 64:2:80 (Feb. ’51). Pop. 
193,495, mains 272 mi., hydrants 2361, 
avg. consumption 23.4 mgd. Supply 
from Ottawa R. through main pump- 
ing sta., 42-mgd. rapid sand filter 
plant and 6-mil.gal. clear water reser- 
voir on’ Lemieux Island. Water de- 
livered to system at 80 psi. by main 
sta. or flows by gravity to Queen St. 
Hydraulic station also operated at 80 
psi. Slater St. High Pressure station 
operated only during serious fires, 
boosting pressure from 40-55 to 95 
psi. in business dist. Carling Ave. 
station increased pressure to 75 psi. in 
area where new tank is located. Lat- 
ter, of radial-cone bottom design, all 
welded, diam. 82’, height to bottom 
125’, head range 25’, supported on 12 
cylindrical columns, 48” diam., with 8’ 
riser—R. E. Thompson 


Quebec Municipality Builds New 
Concrete Water Tanks. Eng. Cont. 
Rec., 64:5:102 (May ’51). Constr. of 
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™ Famous “Spring Maid” fab- 
rics continue to be processed 
with the purest of water 
despite needs for sharply in- 
creased output. This 21/2 mil- 
lion gallon per day addition 
was recently added to Roberts’ 
SL initial filter plant at the Lan- 
Through dar wel caster, South Carolina, Mill. 
Photo at upper left shows the 
nationally-known ‘Spring 
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Maid” 

trade- 

mark as seen 
through several 


feet of water in the 
clear well. 


MECHANICAL FQUIPMENT 
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Roperis Fiver Meo Co. 
DARBY, PENNA. 
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2 circular, prestressed concrete storage 
tanks in Ste. Therese described. Each 
tank 50’ diam., water depth 25’, capac. 
300,000 gal. Radial thrust of dome 
roof balanced by prestressing of walls. 
Concrete permanently in compression 
in both directions under full load. 
Steel used approx. 20% of that for 
conventional design. Tanks com- 
pletely buried, with 18” earth cover 
on roofs.—R. E. Thompson. 


Distribution System Practice. W. 
W. Inf. Exch—Can. Sec. A.W.W.A., 
7:C:4:51 (Feb. ’51). Tabulation for 
Canadian municipalities of largest size 
main on which service connection is 
permitted. Length of mains owned 
in outside municipalities and pop. 
served thereby discussed. Types of 
joints and jointing materials used, and 
type of protection employed for street 
valves reported.—R. E. Thompson. 


Waste Water Detection and Sup- 
pression. Wtr. and Wtr. Eng. (Br.), 
55:100 (Mar. ’51). Importance of de- 
tecting and preventing waste has al- 
ways been recognized by board who 
have employed specially trained staff 
continuously for that work. Between 
"39 and ’45 waste suppression experi- 
enced setback. When war ended it 
was clear Board might have difficulty 
meeting increasing legitimate demand 
for water unless increase could be 


offset by substantial leakage and waste 
reduction. In ’39 there were 2,124 
dist. controlled by 1,629 waste water 
meters. There are now 2,832 dist. and 
1,760 meters. Deacon waste water 
meter system involves div. of area into 
large number of small waste dist., each 
of which can be supplied separately 
with water through single recording 
meter of special design. Rate of flow 
at different times can be detd. Meters 
are not run continuously. Particular 
attention given flow rate during early 
morning. Possible undue waste or 
leakage shown can be located within 
narrow limits by valve inspection 
which is made by running meter dur- 
ing early morning and shutting down 
each main supplied through it in turn 
at prearranged time. Probable loss 
can also be estimated. Information 
passed to waste inspectors who know 
amt. waste to be traced and where to 
look for it. Leak may be located by 
direct observation, by listening to 
sound of escaping water or with elec. 
instruments. During yr. ending Mar. 
31, ’50 there were 1.006 valve inspec- 
tions which stopped 14.4 mgd. (Imp.) 
waste. Other inspections acctd. for 
7.2 mgd. (Imp.) making total of 21.6. 
Min. night flow does not always rep- 
resent solely water which is wasted 
or lost through leakage. Comparison 
of night flows over period will show 
if waste is increasing or decreasing. 
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—MAKES READINGS EASIER! 


Here’s good news for filter plant operators . . . a wash water tank 
gauge has finally been designed that’s really easy to read! Here’s 
how the new Simplex Type GW Gauge makes it possible: 

A cut-away section of the gauge face shows in miniature the 
cross section of a wash water tank. Depending on the depth of 
water or the number of gallons actually in the tank, the dark shaded 
portion of the gauge face rises or falls over the entire scale lengths. 

This gives you a completely visual interpretation at all times 
of how well the tank is filled . . . and lessens the possibility of 
error too. Write for further information about the Type GW Gauge 
to Simplex Valve & Meter Co., Dept. 9, 6784 Upland Street, 


Philadelphia 42, Pa. 


VALVE METER COMPANY 


WASH WATER 
00000 
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To facilitate comparison, “night flow 
factor” is caled. every mo. Amt. is 
obtained by taking avg. of min. night 
flows recorded on all waste water me- 
ters and multiplying by ultimate num- 
ber of waste dist. Waste detection and 
suppression are important because 
they: [1] help minimize operating 
costs, [2] enable the constr. of new 
capital works to be deferred and [3] 
they facilitate meeting of abnormally 
high demands for water—H. E. 
Babbitt. 


Wooden Pipes. Lucio SusMEL. 
Italia Forestale e. Mont., 6:19 (’51). 
Water transportation (drinking, min- 
eral, and industrial) or other acid or 
alk. liq. with wooden pipes shows ad- 
vantages over pipes made of Fe, c.i., 
concrete, or other materials. Dura- 
bility better if care is taken in handling 
and assembling material than when 
treatments with antiseptics are used. 
High lignin content (av. 30%, as in 
Larix, Douglasia, Pinus, and Abies) 
has a large protective action. The re- 
sistance of the pipes can be increased 
by impregnation and protection of sur- 
faces with varnishes, waxes, paraffin, 
or bituminous resins. Decompn. of 
wood does not occur at pH 2 to 
approx. 10.—C.A. 


ANNUAL REPORTS 


Green Bay (Wis.) Water Dept. 
Annual Report (1950). Supply from 
8 deep wells, chlorinated. Contract let 
for new well. Avg. cost per ft. of c.-i. 
mains laid: 2”, $2.40; 6”, $3.25; 8”, 
$4.60; 12”, $6.12. Avg. cost per ft. 
of 3” services: laid by dept. labor 
$1.39, by contract (trench and back- 
fill) $1.34. Mi. of services 72, of 
mains 149. Max. pumpage 9 megd., 
avg. 6.21, 117 gpced. Recorded by 


_meters 85.8%, used by fire dept. 


0.009%, unaccounted for 13.8%. Avg. 
power cost 1.2¢ per kwhr. Cost of 
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operating motor vehicles, excluding 
depn., 2.67¢ per mi. Meters 12,919; 
786 repaired at cost of $3333.33, 25.8¢ 
per meter in service. Hydrants 856. 
Bonds outstanding $489,000.—R. E. 
Thompson. 


Des Moines (Ia.) Water Works. 
Annual Report (1950). High lift 
pump capac. 100 mgd., mains 474 mi., 
hydrants 4030, water accounts 47,860, 
meters 47,655. Water metered 82% 
of water pumped, billed 80.8%. Pop. 
194,523, avg. pumpage 20.16 mgd., 
103.6 gped. Avg. return on 1000 gal. 
billed 28¢. Services per 1000 pop. 246, 
per mi. of pipe 101. Pressure 38-118 
psi. Pop. per mi. of pipe 410. Main 
rental per hydrant $6.56. Gross in- 
come $1,611,820, per capita $8.29, per 
service $33.68, per mil.gal. pumped 
$219.04. Operating cost, exclusive of 
fixed charges and depn. $800,609, per 
capita $4.12, per service $16.73, per 
mil.gal. pumped $108.80, portion of 
gross income 49.67%. Interest 8.69% 
of gross income. Depn. $161,678, in- 
terest $140,029, sinking fund $282,- 
889, net balance $226,614. Fixed as- 
sets $13,190,367, less depn. $3,069,978, 
indebtedness $3,191,000, reserves 
$645,456, total assets $11,291,355. 
Bonds and certificates retired during 
yr. $260,000. Avg. chem. dosages: 
lime 212, soda ash 28.6, alum 35.7 
ppm., CO, 154 Ib. per mil.gal. (1.8 
ppm.), Na polyphosphate 0.47, Cl 0.23 
ppm. Avg. alky. reduced from 229 to 
39 ppm., hardness from 290 to 83, Fe 
from 0.31 to 0.016 pH increased from 
7.5 to 10.06, avg. residual Cl 0.024 
ppm. Avg. 37° bacterial count at high 
lift sta. 0.26 per ml., tap water 0.59. 
No coliforms in daily samples from 
sta. and office tap. Of 1770 samples 
from distr. system, 28 produced gas in 
lactose broth and 4 in brilliant green 
bile. Delivered water free from tur- 
bidity, color, taste and odor.—R. E. 
Thompson. 
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UNIFORM TREATMENT UNDER 
VARIABLE LOAD CONDITIONS 


CONCENTRATOR 
GEO ROTATOR 
CHEMICAL APPLICATOR 
PROPORTIONATE SLUDGE 


CHEMICAL MIXER | 
AND FEEDER 


THE WORTHINGTON SLURRY BED WATER SOFTENER AND 
COAGULATOR, TYPE CM — AN IMPORTANT DEVELOPMENT 
IN THE FIELD OF MUNICIPAL WATER TREATMENT 


The result of extensive research and 
field work, the Worthington Water 
Softener, Type CM, features the most 
economical and dependable cold proc- 
ess slurry method available. The 
Type CM also serves as an efficient 
coagulator where turbidity and/or 
color removal are major requirements. 


FULL RESPONSIBILITY 


As makers of nein equipment for 
all four water-softening 
Worthington not only enables you 00 
place undivided responsibility in a 
single manufacturer, but can offer un- 
biased recommendations on the right 
process for you. For further proof that 
there's more worth in Worthington, send 
for literature on your particular re- 
Worthington Pump and 

hinery Corporation, Water Treating 
Division, Harrison, N. J. 


CHECK LIST OF ADVANTAGES 


@ Uniform performance under variable load conditions. 

@ Constant slurry bed depth. 

@ Maintenance of homogeneity of slurry bed. 

@ Control of slurry bed density. 

@ Full utilization of slurry before removal. 

@ Quick, thorough mixing assured by application of 
chemicals to a relatively small volume of water. 

@ When filters are used in softening, rob senageed 


@ Full retention time always maintained, because there 
is no deposit build-up in the bottom of the reaction 
tank. 

@ Can be furnished with dry chemical feeders and 
gravity filters. 

@ Internals of reaction tank adaptable to concrete 
tank construction. 


40.4 


WARE 


WATER CONDITIONING 


Worthington Makes More of the Equipment for All Types of Water Conditioning Systems 


“a 
Went ano siunay { 
> 
A 
— filters — independent of the softening process and _ 
ee without loss of water. 
Pee. @ Symmetry of reaction tank design. q _ 
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(Continued from page 18) 


A jazz collection is our newest project—jazz, however, of a strictly 
unterpsichorean variety. What we're talking about is the stuff newspaper- 
men employ to sensationalize. And, of course, water works news is all 
too often subjected to the “jazz it up” technique on the theory that, re- 
ported straight, it would remain unread. 

First item in our collection comes from Salt Lake City, where headlines 
on an orange front page screamed “Fire Destroys Water Supply” over a 
story which began “A forest fire which destroyed Salt Lake City’s most im- 
portant watershed... .” Fact of the matter was—the fire, apparently 
started by three young boys who wanted a thrill, was damaging enough un- 
sensationalized. The City Creek supply, the watershed of which was burned ; 
over, provides approximately 13 per cent of the city’s water, and though the 
supply wasn’t “destroyed,” the destruction of forest cover may well have 
serious consequences. 
Too bad, news has to be very bad to be any good. 


Ernest J. Rowe, superintendent of the Wellsville, N.Y., Water & 
Light Dept., has retired after 31 years of service to his community. 


(Continued on page 82) 


On Call... 
to tell your story for you! 


Willing Water wants work on or as 
your public relations staff. Let him 
be your spokesman to your customers 
... to your personnel. You’ll find him 
a master of the art of putting across 
your ideas...of soliciting co-operation 
...of establishing good will. Call him 
up...put him to work on your public- 
ity, your signs, your bulletins, your 
bills, your reports... you'll find him 
ready, able and, of course, willing. 

Low-cost blocked electrotypes or 
newspaper mats, in 32 different poses, 
are immediately available to you. 
Write now for a catalog and price 
list to: 


AMERICAN WATER WORKS ASSOCIATION 
521 Fifth Avenue . New York 17, New York 
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“WATER PRESSURE a 


TROL 


For over 50 years, Golden-Anderson has specialized in © 
designing and manufacturing pressure control valves. © 
The patented air and water cushioning feature effec- — 
tively prevents any bang or hammer. ' 

May our experienced engineers help you with your 
water pressure control problem? 


WA lines where to = i 
— Used would very pressure: ~ tere 4 
NDEXSON 
. 2091 KEENAN BUILDING + PITTSBURGH 22, PA. 
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(Continued from page 80) 

More than 20,000 housebreakers have just been legalized in Britain 
as a result of a recent court decision in favor of some gas company officials 
who forced entry into a private residence to inspect gas fittings and remove 
money from the meter. Noting the fact that water works men are not 
among the 20,000 the British Waterworks Officers’ Journal is quick to 
point out that rodent officers (rat catchers, that is) are and that an empty 
house is still private property. Whether or not this was meant to indicate 
that, empty or not, a house is now bound to be infested by rats of one kind 
or another is not certain, but for the moment we’ll let that go. 

What the order certainly does is put water works men in their place, 
with the bobbies (policemen, that is), requiring that they obtain a magis- 
trate’s warrant before insisting upon entry into any Englishman’s “castle.” 
Perhaps that’s only what comes from calling so many water works “water 
undertakings,” but, aspersion or not, the undertakers can be happy that 
desanctification of the home will not be their doing. 

Home was never like this! 


Herbert M. Ihling, formerly field engineer for the Milwaukee, Wis., 
Water Works, has been recalled to active duty with the U.S. Navy’s Civil 
Engineer Corps. He is stationed in Guam, where he is serving at the 
Public Works Center. 


(Continued on page 84) 


SPARLING MAIN-LINE METERS 
for Bell & Spigot Lines, Too 


Whatever your metering need, a few minutes 

study of Sparling Bulletin 311 will reveal the 

main-line meter for long-time service at low 
cost of installation and. 
maintenance! 


Descriptive Bulletin 311 
comes on request 


G METER COMPANY 


INCORPORATED 


1932 First Avenue 
101 Park Avenue 
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CHICAGO 8........1500 South Western Ave. 6 Beacon Street.................. BOSTON 8 i 
SEATTLE 726 Reserve Loan Life Bidg......... DALLAS 1 
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CYLINDER PIPE 
non-prestressed, with rubber gasket joint 


monufactured in sizes of 36” to 144” 
operating heads of 100’ and greater. 
Great South Coast Conduit of Bureau of 
Reclamation again proves adaptability of 
% Lock Joint Reinforced Concrete Pressure 
% Pipe to the toughest and most exacting 


construction and operating conditions. 


Trenching was no ordinary problem with slopes as steep os 
73 percent. High line designed by compony engineers 
carried 9%-ton pipe sections to most difficult placements. 
SOUTH COAST CONDU! 


Approx. 55,000’, 48” dia. pipe for operating heads up to approx. 550 ft.— 
GOLETA monutoctured ond installed by American Pipe and Construction Co. 


Few, if any, main water supply lines have presented 
more difficult construction problems than the South Coast Con- 
duit of the Cachuma Water Project. Spanning the mountains and val- 
leys of the precipitous terrain between Tecolote Tunnel and the Santa 
Barbara area, the line was considered one of the toughest projects of 
this kind since the construction of the San Diego Aqueduct, which 
also used Lock Joint Reinforced Concrete Pressure Pipe. Now nearly 
completed, modern engineering and the superior qualities of Lock Joint 
Concrete Cylinder Pipe have helped make it practicable. Illustrations 
indicate some of the ways this versatile pipe met the needs of this rough, 
tough, rugged job. 

This line is a brilliant example of permanent reinforced concrete 
pipe line construction. It will serve the Santa Barbara area for 
generations at peak performance and minimum maintenance expense. 
The same advantages are available to you for your project—advan- 
tages that mean reductions in the cost of delivered water. 


Concrete Pipe for Main Water 
Supply Lines, Storm and Sanitary 
Sewers, Subaqueous Pipe Lines 


P. 0. Box 3428, Terminal Annex, 
ff} PIPE AND CONSTRUCTION Co. ) Los Angeles 54, California 


Main Offices and Plant—4635 Fire- 
stone Bivd., South Gate, Calif. 


District Sales Offices and Plants — Oakland @ San Diego @ Portland, Ore. 
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(Continued from page 82) 


A one-man public health service is Arthur C. Magill, chemistry 
professor at Southeast Missouri State College, who, following a personal 
tragedy involving typhoid, began in 1908 to test water samples for the 
“typhoid germ” for anyone for free. Making typhoid information his 
spare-time interest, Dr. Magill has tested more than 35,000 suspected water 
samples from places all through the Mississippi Valley. Having received a 
special award of merit presented by the Missouri State Board of Health and 
the Missouri Water and Sewage Conference, Magill has been given special 
recognition, too, in an article in the September 1951 issue of the Rotarian 
for distinguished service not only to Rotary and to public health but to a 
host of other civic organizations which he serves. 


V. Gerbereux, formerly assistant manager of the Centrifugal Pump 
Sales Div., Worthington Pump & Machinery Corp., has been appointed 
manager of the division, succeeding A. H. Borchardt, recently elected a vice 
president of the corporation. Another promotion advances W. Clifford 
Mumford from acting manager to manager of the Vertical Turbine Pump 
Sales Div., with Fenmore E. Dunn as his assistant. 


(Continued on page 86) 


FAITHFUL AND DEPENDABLE 
SERVICE SINCE 


For over four decades Art Concrete Meter and 
Valve Boxes have been used by many cities 
along the Pacific Coast and throughout the 
entire South. You, too, can benefit from this 


You, too, eat ben 
CARSON © LAMPS broad experience gained in solving numerous 


Stop Joint Leakage 


Art Concrete Works 
Write for information PASADENA, CALIF. Bs 


SOUTH HOUSTON, TEX SHREVEPORT LA 
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Savings 


WITH 


GRAVER 


ZEOLITE 
SOFTENERS 


OLDER TYPES OF GRAVER MODERN 

ZEOLITE SOFTENERS ZEOLITE SOFTENERS 
WITH GRAVER RES- 
IN ZEOLITES require 
0.20 to 0.35 Ib. of 
salt per kilograin of 
hardness removed. 


copies “Present Practices 
of in Water 


Economical salt regenerating 

are essential in the softening of muni- 
cipal water supplies where tremendous 
quantities of water are to be softened. 
Low initial costs and easily operated 
equipment are also factors to be con- 
sidered where limited budgets are a 
municipal problem. 


GRAVER highly efficient zeolite soft- 

eners with resin zeolites are designed 

to give: 

1. Savings in salt for lower operating costs 

2. Easily operated equipment with low labor 
expense 

3. Lower initial investment than required by 
conventional lime softening 


There are many reasons why GRAVER 
assures best results in zeolite water 
softening . . . more than thirty years 
of experience in the design of ion ex- 
change equipment . . . a skilled staff 
of chemical engineers who have pioneer- 
ed the commercial application of many 
ion exchange processes . . . an efficient 
laboratory and pilot plant to develop 
new methods to improve regeneration 
and operating techniques . . . outstand- 
ing records made by large and smaller 
installations in the water treatment and 
liquid conditioning field. 

Let GRAVER specialists help you in the 
solution of your water treatment prob- 
lem. Send us an go or a sample 
of your water supply. Your request for 
information will not involve any obli- 
gation on your part. ow-4a2 


GRAVER WATER CONDITIONING CO. 


RK 11, N.Y. 
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Water, water everywhere all the time, at the same time, for the first 
time in two years is the story of Amsterdam, Ohio. Now that a big leak 
in its distribution system has at last been discovered and repaired, the city 
no longer needs to ration its water to give only half its citizens service in 
the morning, the other half in the afternoon. As a matter of fact, to assure 
future drops to drink, an aroused Amsterdam now plans to build a reservoir 
and filter plant supplementing its present two wells. 
To have is to hold and even to have a little more. 


C. S. White has been appointed manager of the Eastern Div. of Dear- 
born Chemical Co., with headquarters in New York. 


What is known as “productive maintenance” has been set up by 
General Electric Co. as a plan for helping industry get the most production 
from its equipment. The plan recommends an adequate staff of trained 
maintenance men; proper tools; regular routine checks of equipment, in- 
cluding planned removals of equipment from service for rebuilding and 
modernizing ; and an adequate stock of spare parts. 


(Continued on page 88) 


SIMPLICITY of American Meters | ( ) 
PAYS OFF for You! 


THE LAST WORD 
IN FEEDERS ... 


— for alum, lime, soda 
ash, ferric sulphate, sod- 
ium fluoride, carbon, and 
other water treatment 
chemicals. For Bulletins 
and complete informa- 
tion, address Omega 
Machine Company, (Divi- 
sion of Builders tron 


BUFFALO METER | 
COMPANY vidence 1, R. I. 


Buffalo AMERICAN Meters are simp! 
designed, with fewer working parts 
— save money for you through lower 


maintenance and. replacement © 


Write for details. 


2914 Main Street OMEGA MACHINE CO. 


Buffalo 14, New Yerk 
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INERTOL PAINTS 


specified at sparkling 
Wisconsin Filter Plant 
Superior Inertol coatings exceed requirements 


Torex Enamel Turquoise Blue protects and 
beautifies walls of filter beds and entire interior 
of accelerator basin. Long-lasting, easy-to-clean 
Torex forms a sparkling, tile-like finish—is not 
softened by water, chlorine, soda ash or alum. 


@ Here at the spotless City of Wiscon- 
sin Rapids (Wisconsin) Filter Plant, 
Inertol Paints were specified because of 
the assurances of long-range quality per- 
formance. City engineers V. W. Baker, 
Superintendent of the Water Plant, and 
L. L. Klinger, Central Control Laboratory 
Chemist of the Consolidated Water Power 
and Paper Company, knew from experi- 
ence that these superior coatings would 
far exceed the requirements of hardness, 
elasticity, chemical inertness and beauty. 
Each product in the Inertol line has been 


developed specifically for water works 
application. The reliability of these Inertol 
Paints has been proved in hundreds of 
installations throughout the country. 

If you are interested in the most suitable 
type of surface coatings that can be speci- 
fied with complete satisfaction, our Field 
Technicians will be pleased to discuss 
this line fully with you at your office. 
Or write today for the “Painting Guide,” 
an invaluable aid for Design Engineers, 
Specification Writers, Contractors and 
Plant Superintendents. 


INERTOL CO., INC. 


480 Frelinghuysen Avenue 
Newark 5, New Jersey 


27 South Park, Department 1 
San Francisco 7, California 


: 
4 
>. 
4 
: 
| 


88 PERCOLATION AND RUNOFF Vol. 43, No.9 


(Continued from page 86) 


A 50,000,000,000-gallon man is Louis B. Harrison, superintendent 
of the Bay City, Mich., filtration plant. And having supervised the treat- 
ment of that much water, and having a perfect record of keeping it avail- 
able, Louis rates the title of “Health Protector,” conferred upon him by 
the Bay City Times in a recent three-column biographical sketch. Happy 
as we are to see Louis get some well-deserved recognition for his 35 years 
of meritorious service to the city, we’re no less happy at the whole idea 
of the Times in giving its readers an introduction to the various municipal 
officials who operate their city government. 
Not apres, but avec this Louis, le deluge! 


A Conference on Water Resources is to be held Oct. 1-3 dedicating 
the new Water Resources Building of the Illinois State Water Survey Div. 
at the University of Illinois, Urbana-Champaign, Ill. The conference is to 
be devoted to hydrology, treatment and use of radar in meteorological work. 
A number of discussions are planned for each session, and it is planned tn 
publish the proceedings of the conference. Further information may be 
obtained from the Dedication Conference Chairman, State Water Survey, 
Box 232, Urbana, III. 


(Continued on page 90) 


Now Available: 
WATER QUALITY 


& 
TREATMENT 


Second Edition—Revised and Enlarged 


A.W.W.A.’s manual of Water Quality and Treatment brought up to date, with 
ee chapters on: source characteristics; aquatic organisms, quality standards, stream 
pollution and self-purification, impounding reservoir control, aeration, coagula- 
tion, mixing and sedimentation basins, disinfection, taste and odor control, filtra- 
tion, scale and corrosion control, softening, iron and manganese removal, boiler 
water treatment, fluoridation, and treatment plant control. With four appen- 
dixes and an index, that makes 451 pages. 


Price: For general sales, $5.00. For A.W.W.A. members sending cash with order, $4.25 


AMERICAN WATER WORKS ASSOCIATION 
521 Fifth Avenue New York 17, N.Y. 
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AT OCALA, FLORIDA 


compact Infileo 


plant softens 4 M.G.D. 
with ACCELATOR only 
44 ft. in diameter 


* CLEARER WA 
with exclusive slu 
recirculation 


clear, non-corrosive 
soft water with 


Accelator ° 


In treating well water of 


_ 20 grain per gallon hardness 


this Infilco installation uses 
the slurry recirculation 
principle of the Accelator 
to soften and clarify a 
comparatively large volume 
in very small space. Settling 
basins are eliminated. 
Effluent is clear, aerated for 
non-corrosiveness, and 
reduced in hardness to 

5 gr. per gallon. 


TER FASTER 


* SAVE up To 


Plant Engineered by 
RUSSELL & AXON Daytona Beach, Florida 


44 ft. diameter Accelator — with 
automatic chemical feeders and 
central controls. 2 Multicone Aerators 
3 Filters, each 16 x 22 ft. with 
Wagner underdrains. Serves ulation 
of 11,588 with average daily use of 
1.5 m.g.d. and capacity of 4.0 m.g.d. 


Space (wi 
nstruct; 


REACT HEMICAL 


* HIGH RATINGS 


th lo 
jon costs)" 


INFILCO INCORPORATED | Tucson, Arizona 


© BETTER WATER CONDITIONING © 


ANO WASTE TREATMENT SINCE FIELD ENGINEERING OFFICES IN 26 PRINCIPAL CITIES 
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ee World’s Leading Manufacturers of Water Conditioning and Waste-Treating Equipment 
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(Continued from page 88) 


William J. Fleming has been appointed manager of the Construction 
Equipment Sales Div. of Worthington Pump & Machinery Corp. 


Diamond Alkali Co. has acquired the common stock of Kolker Chemi- 
cal Works, Inc., of Newark, N.J., manufacturer of organic insecticides and 
agricultural chemicals. The acquisition adds such products as DDT, ben- 
zene hexachloride, 2,4-D weed killer and 2,4,5—-T brush killer to the Diamond 
line. 


A new line of general purpose centrifugal pumps, the Type SCC, has 
been designed by Economy Pumps, Inc., Div. of Hamilton-Thomas Corp. 
The pumps are light in weight and are intended for any small pump applica- 
tion. They are close-coupled, equipped with mechanical seals and have 
open-drip motors. The types now available offer capacities up to 100 gpm. 
at 120 ft. of head. 


The New York Water Service Co. is planning to move its offices 
from the Wall St. district to 132 W. 43rd St., New York City. 


Please advise A.W.W.A. promptly of 
any change in your mailing address. 
Leaving a forwarding address at your 
old post office is not enough, because 

tal regulations require periodicals to 

returned to the sender if not claimed 
at the original destination. And, to help 
us identify you properly, please include 
your old as oa as your new address 


when writing. Sell stuff and 


Prompt notification will keep your 


Journals and other communications junk and things 
coming to you without annoying delays 


and lapses. to your local 


521 Filth Ave. New York 17, N.Y. 
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M & H Mechanical Joint 
IBBM AWWA Gate Valve 


Purchase price (or first cost) of a valve is not its real cost. 
Maintenance engineers appraise the true cost of a valve as 
cost per year of service—i.e., purchase price plus maintenance 
costs divided by years in operation. 


On that basis, M & H likes comparison because M & H Valves 
are designed to last longer and entail little or no maintenance 
cost. Sizes 2 to 30-inch, with all end connections, including 
Mechanical Joint as shown. 


Installing M & H Mechanical-Joint Valves into an existing 
pipe line is easily and quickly done by common labor with 
Mechanical Joint Cutting-In Sleeves. The job of regular 
inspection and maintenance of 
fire hydrants is also greatly sim- 
plified if auxiliary valves are in- 
stalled for each hydrant, and an 
M & H Mechanical-Joint Valve 
makes such a job an easy one. 


MaH VALVE 


AND FITTINGS COMPANY 
ANNISTON, ALABAMA 


MECHANICAL JOINT 
CUTTING-IN SLEEVE 
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SOLVAY 


Trade-Mark Reg. U. S. Pat. Off. 


PRODUCTS 
For Water 
Treatment 


For Water Softening... 


SOLVAY SODA ASH © 


For Water Purification... 


... SOLVAY LIQUID CHLORINE 


For Water Technical Service... 


SOLVAY 


Free Technical Literature 

Available on Request 

Bulletin No. 7—“‘Liquid Chlorine" 

Bulletin No. 8—‘‘Alkalies and Chlorine 
in the Treatment of Municipal and 
Industrial Water” 

Bulletin No. 11—“Water Analysis” 


SOLVAY SALES DIVISION 
Allied Chemical & Dye Corporation 
40 Rector Street, New York 6, N. Y. 
aa BRANCH SALES OFFICES: 
ton * Charlotte * Chi © Cinci i 
Cleveland Decroit New Orleans 
NewYork ¢ Philadelphia © Pittsburgh 
St.Louis Syracuse 
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A manual for the “Installation, 
Operation and Maintenance of Chain 
Drives and Conveyors” is being of- 
fered by Chain Belt Co., 1600 W. 
Bruce St., Dept. PR, Milwaukee 4, 
Wis. Known as Bul. 51-7, the 32- 
page handbook offers simple, illus- 
trated directions for the use and up- 
keep of chains and drive equipment. 


“Chronoflo Sequence Transmis- 
sion” is the title of a folder (Supp. 
Bul. 230-H10) which describes and 
illustrates equipment designed to trans- 
mit multiple functions over a single 
pair of wires without using carrier 
frequencies. Information required by 
the telephone company when wires are 
leased is included. The folder is 
available on request from Builders- 
Providence, Inc., 345 Harris Ave., 
Providence 1, R.I. 


Dam repairs by the application of 
gunite to eroded surfaces is the subject 
of a folder available from the Pressure 
Concrete Co., 193 Emmet St., Newark 
5, N.J. 


“Hydrogen Peroxide,” a reprint of 
an article by E. S. Shanley which ap- 
peared in the May Journal of Chemical 
Education, is being offered, as Bul. 
2A, by the Becco Sales Corp., Sta. B, 
Buffalo 7, N.Y. The article discusses 
the nature and uses of the chemical. 


A new line of laboratory micro- 
scopes featuring effortless focusing is 
shown in a catalog of Dynoptic Labro- 
scopes issued by Bausch & Lomb Opti- 
cal Co., 635 St. Paul St., Roci.ester 2, 
N.Y. 

(Continued on page 94) 
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--.- AND IN PUMPING 
STATIONS AROUND 
THE NATION 


Your complete city pumping cycle 
from water supply through sewage 
and wastes disposal can be efficiently 
and economically handled by one 
make of pump-— Peerless. So why 
not follow the lead of thousands of 
communities across the nation from 
New York to California and place 
your water supply, boosting and dis- 
posal problems, with undivided re- 
sponsibility for the whole job, in 
the capable hands of Peerless pump 


JOURNAL A.W.W.A. 


IT’S “PEERLESS PUMPS PREFERRED” 


engineers, Whether it’s for pumps 
to supply 100,000,000 m.g.d., such 
as for the city of New York, or for 
pumps to dispose of sewage at 6,000 
g.p.m., such as for the city of Man- 
hattan Beach, Calif. Peerless knows: 
you can cut your time, investment 
and maintenance by standardizing 
on Peerless as your one source of 
pumps. Request individual bulletins 
on the type of Peerless pump you 
require for your pumping problem, 


PEERLESS PUMP DIVISION 
FOOD MACHINERY AND CHEMICAL CORPORATION 
Address inquiries to factories at: 
LOS ANGELES 31, CALIFORNIA AND INDIANAPOLIS 8, INDIANA 


Offices: New York, Atlanta, Chicago, St. Louis, Phoenix, Fresno, Los 
Angeles; Dallas, Plainview and Lubbock, Texas; Albuquerque. N. M. 
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APPROVED 


by Inc. 
— 


GREENBERG 


Independently Valved HYDRANTS 
for non-freezing climates 


Western water works engineers and fire 
chiefs were the first to a appress Greenberg 
California-type fire hydrants. Now, after 
exhaustive tests, Underwriters’ Laborator- 
ies, Inc. has co your judgment. 

Greenberg No. 74 and 76 hydrants are 
equipped with independent valves of a 
new type which open quickly and easily, 
allowing full flow with minimum resist- 
ance. They close tightly without water 
hammer. A major improvement over the 
old “cork in bottle” type valve! 


Other innovations such as you 
would expect of the people 
who evolved the California- 
type hydrant 75 years ago are 
i shown in the free booklet “Hy- 
drants by Greenberg.” May we 
send you a copy? 


BRONZE PRODUCTS 


GREENBERG 
M. GREENBERGS SONS 


© Seattle Spokane Salt 

Denver El Paso New York Hartford 
Washington, D. C. 
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(Continued from page 92) 


A new belt gravimetric feeder is 
the subject of Bul. 35-H5 on the 
Chemizer of Omega Machine Co., 345 
Harris Ave., Providence 1, R.I. 


Packaged electric power units for 
industrial expansion are described and 
| installation procedures for them illus- 
| trated in a new 24-page bulletin— 
GEA-5600. A checklist of other bulle- 
letins on equipment available from the 
company is included. 


“Allotment Accounting for Con- 
sumers Under CMP” is the title of a 
bulletin distributed by the National 
Production Authority, Dept. of Com- 
merce, Washington 25, D.C., in expla- 
nation of the records that must be kept 
for the Controlled Materials Plan. 
The bulletin has an effective date of 
May 15, and is subject to later revi- 
sions in procedure. 


A bulletin explaining the working 
of the heavy duty type wedge-lock cou- 
pling for use on temporary or perma- 
nent pipeline installations. Designed 
for use with Naylor Pipe Co. light- 
weight pipe, the coupling is connected 
with the aid of a hammer. The folder 
may be obtained from the company at 


1230 E. 92 St., Chicago 19, Ill. 


Cathodic protection by the “Wes- 
talite” constant current system is the 
subject of a folder available from 
Westinghouse Brake & Signal Co., 
Ltd., 82 York Way, King’s Cross, 
London, N.I. The system is de- 
signed to compensate automatically for 
changes in soil resistance, thus main- 
taining a constant level of protective 


current flow. 


Single-tank deionizers of mixed- 
bed, monoflo design which give up to 
44 per cent more capacity than pre- 
vious designs are described in Bul. 512 
of Elgin Softener Corp., 134 N. Grove 
Ave., Elgin, Ill. The unit is known 
as the Elgin Ultra Deionizer. 
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The Precipitator operates on 

the principles of precipita- 

tion, absorption, settling, 

and upward filtration. It is 

adaptable for water soften- 

ing, removal of turbidity, 
color, taste, odor, alkalinity, silica, and fluo- 
tides. 


Precipitator capacities range from 1,000 gals. 
per day to 10,000,000 gals. per day. Batteries 
handling up to 120,000,000 gals. per day are 
currently in use in some municipalities. 


Write for free bulletin to The Permutit Com- 
pany, Dept. JA-9, 330 West 42nd Street, New 
York 18, N. Y., or to Permutit Company of 
Canada, Ltd., 6975 Jeanne Mance Street, 
Montreal. 
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October 


Oct. 31-Nov. 


November 
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COMING MEETINGS 
(Continued from page viti) 


4-5—West Virginia Section at Daniel Boone Hotel, 
Charleston. Secretary: Harry K. Gidley, Direc- 
tor, Div. of San. Eng., State Dept. of Health, 
Charleston 5, W.Va. 


14-17—Southwest Section at Hotel Texas, Fort Worth, 
Tex. Secretary: Leslie A. Jackson, Mgr.-Engr., 
Municipal Water Works, Robinson Memorial 
Auditorium, Little Rock, Ark. 


23-26—California Section at Fairmont Hotel, San Fran- 
cisco. Acting Secretary: Lee Streicher, Chief 
Chemist, Metropolitan Water Dist. of Southern 
California, Box 38, LaVerne, Calif. 


25-27—New Jersey Section at Madison Hotel, Atlantic 
City. Secretary: C. B. Tygert, Wallace & Tier- 
nan Co., Box 178, Newark 1, N.J. 


25-27—Iowa Section at Hotel Julian, Dubuque. Secre- 
tary: H. V. Pedersen, Supt. of Water Works, Mu- 
nicipal Bldg., Marshalltown, Iowa. 


28-31—Florida Section at Sheraton Plaza Hotel, Daytona 
Beach. Secretary: Marvin R. Boyce, 504 Penn- 
sylvania Ave., Clearwater, Fla. (Joint meeting 
with Florida Sewage and Industrial Wastes 
Association. ) 


2 —Chesapeake Section at Sheraton-Belvedere Hotel, 
Baltimore, Md. Secretary: Carl J. Lauter, 5902 
Dalecarlia Pl., N.W., Washington 16, D.C. 


7-9—Virginia Section at Hotel Roanoke, Roanoke. 
Secretary: W. H. Shewbridge, Asst. Engr., State 
Dept. of Health, 708 State Office Bldg., Richmond 
19, Va. 


12-14—North Carolina Section at Robert E. Lee Hotel, 
Winston-Salem, N.C. Secretary: E. C. Hubbard, 
Principal San. Engr., State Board of Health, 
Raleigh, N.C. 
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RENSSELAER 


CHECK VALVES 
Seat without SLAM: 


TN TAN ANSTANNS 


always possibility of serious 

SLAM trouble on pump shut down 
especially where gradient is steep or where 
pumps are manifolded and shut down in- 
dividually. Rensselaer check valves solve 
this problem, END this trouble —yet their 
construction is simple, and head loss com- 
paratively low. Their lever-and-adjustable- 
spring-construction eliminates SLAM by 
seating the gate at the same instant the 
water column in the discharge line comes 
torest. These valves are ideal for pumping 
plants; water, oil, gasoline; chemical and 
process industries; marine service, drydocks; Heavy Stainless Stee! Main 


i q Hinge Shaft...Heavy Solid 
fire protection systems. For complete data 
see new Catalog H. less Stee! Key...Dual Stain- 
less Steel Gate Pins... 
10 Rugged Cast Iron Bronze 


LEADERSHIP FOR OVER 65 YEARS See 


RENSSELAER for sasoned edvee on el 


VALVE COMPANY our products. 
© Gate Valves * Square Bottom Valves 
Check Topping Sleeves ond Valves Air Release Valves 
TROY, NEW YORK 
Division of Neptune Meter Company 
Atlanta, Bala~Cynwyd, Pa., Chicago, Dallas, Denver, Glendale, Cal., Haverhill, Mass.,” Kansas City, zs | 
Los Angeles, Memphis, New York City, Oklahoma City, Pittsburgh, San Carlos, Cal., Seattle 
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Index of Aduertisers’ 


Activated Carbon: 
Industrial Chemical Sales Div. 
Permutit Co. 


Aerators (Air Diffusers): 
American Well Works 
Infilco Inc. 

Permutit Co. 


Air Compressors: 

DeLaval Steam pute Co. 
Morse Bros. Mchy. 

Worthington Pump & Mach. Corp. 


Alum (Sulfate of Alumina): 

American Cyanamid Co., Industrial 
Chemicals Div. 

General Chemical Div. 


Ammonia, Anhydrous: 
General Chemical Div. 


Ammoniators: 

Everson Mfg. Corp. 
Proportioneers, Inc. 
Wallace & Tiernan Co., Inc 


Brass Goods: 
American Brass 
M. Greenberg’s Sons 
Hays Mfg. Co. 

James Jones Co. 

A. P. Smith Mfg. Co. 


Carbon Dioxide Generators: 
Infilco Inc. 
Walker Process Equipment, Inc. 


Cathodic Protection: 
Electro Rust-Proofing Corp. 


Cement Mortar Lining: 
Centriline C 
Warren Foun ry & Pipe Corp. 


Chemical Feed Apparatus: 

Builders-Providence, Inc. 

Cochrane Corp. 

Everson Mfg. Corp. 

Infilco Inc. 

Omega Machine Co. (Div., Build- 
ers Iron Fdry.) 

Permutit Co. 

Proportioneers, Inc. 

Ross Valve Mfg. Co. 

Simplex Valve & Meter Co. 

Wallace & Tiernan Co., Inc. 


Chemists and Engineers: 
(See Prof. Services, pp. 25-29) 


Chlorination Equipment: 
Builders-Providence, Inc. 
Everson Mfg. Corp. 
Proportioneers, Inc. 

Wallace & Tiernan Co, Inc. 


Chlorine Comparators: 
Hellige, Inc. 

Klett Mfg. Co 
Proportioneers, Inc. 

Wallace & Tiernan Co., Inc. 


Chiorine, Liquid: 
Solvay Sales Div 
Wallace & Tiernan Co., Inc. 


and Sleeves, Pipe: 
R. Baker & Co., Inc. 
Tames B. Clow & Sons 

Yresser Mfg. Div. 
M. Greenberg’s Sons 
ones Co. 

ensselaer Valve Co, 
Skinner, M. B., Co. 

A. P. Smith Mig. Co. 
Smith-Blair, Inc. 

Clamps, Bell Joint: 
Carson-Cadillac Co. 

ames B. Clow 

Mfg. Div. 


Skinner, M. B., 
Smith-Blair, Inc. 


Pipe Repair: 


Smith-Blair, Inc. 
Warren Foundry & Pipe Corp. 


Clarifiers: 

American Well Works 

Chain Belt Co. 

Corp. 

Dorr 

Graver “Water Conditioning Co. 
Infileo Inc. 

Permutit Co. 

Walker Process Equipment, Inc. 


Cleaning Water Mains: 


Flexible Underground Pipe Ciean- 


g Co. 
National Water Main Cleaning Co. 


Condensers: 


United States Pipe & Foundry Co. 


Contractors, Water Supply: 
Boyce Co., Inc 
Layne & Bowler, Inc. 


Controllers, Liquid Level, 
Rate of Flow: 

Builders-Providence, Inc. 

Infilco Inc. 

Sim lex Valve & Meter Co. 

R. Sparling 

Copper Sheets: 

American Brass Co. 


Copper Sulfate: 
General Chemical Div. 
Tennessee Corp. 


Corrosion Control: 
Calgon, Inc. 
Dearborn Chemical Co. 


Couplings, Flexible: 

R. H. Baker & Co., Inc. 
DeLaval Steam Turbine Co. 
Dresser Mfg. Div. 
Philadelphia Gear Works, Inc. 
Smith-Blair, Inc. 


Diaphragms, Pump: 
Dorr Co. 

Morse Bros. Mchy. Co. 
Proportioneers, Inc. 


Engines, Hydraulic: 
Ross Valve Mig. Co. 


Engineers and Chemists: 
(See Prof. Services, pp. 25-29) 


Feedwater Treatment: 
Calgon, Inc. 

Cochrane Corp. 

Dearborn Chemical Co. 

Graver Water Conditioning Co. 
Hungerford & Terry, Inc. 
Infilco Inc. 

Permutit Co. 

Worthington Pump & Mach. Corp. 
Ferric Sulfate: 

Tennessee Corp. 


Filter Materials: 
Johns-Manville Corp. 
Infilco Inc. 

Northern Gravel Co. 
Permutit Co. 


Filters, incl. Feedwater: 
Cochrane Corp. 
Dorr Co. 
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Products 


Everson Mfg. Corp. 
Infilco Inc. 

Morse Bros. Mchy. Co. 
Permutit Co. 

Roberts Filter Mfg. Co. 
Ross Valve Mfg. Co. 


Filtration Plant Equipment: 

Builders-Providence, Inc. 

Chain Belt Co. 

Cochrane Corp. 

Graver Water” Conditioning Co. 

Hungerford & Terry, Inc. 

Infilco Inc. 

Omega Machine Co. (Div., Build- 
ers Iron Fdry.) 

Permutit Co. 

Roberts Filter Mfg. Co. 

Stuart Corp. 

Corp., Ozone Processes 


Worthington Pump & Mach. Corp. 


Fittings, Copper Pipe: 
Dresser Mfg. Div. 
M. Greenberg’s Sons 
Hays Mfg. Co. 
Jones Co. 
Smith Mig. Co. 
Fittings, Tees, Ells, ete.: 
R. H. Baker & Co., Inc. 
Carlon Products Corp. 
Cast Iron Pipe Research Assn. 
— B. Clow & Sons 

resser Mfg. Div. 
Co. 

ennedy Valve Mfg. Co. 
M & H Valve & Fittings Co. 
United States Pipe & Foundry Co 
Warren Foundry & Pipe Corp. 
R. D. Wood Co. 


Flocculating ulpment: 
Chain Belt Co. as 
Cochrane Corp. 

Dorr Co. 

Infilco Inc. 

Permutit Co. 

Stuart Corp 

Walker Process Equipment, Inc. 


Fluoride Chemicals: 

Co. of America, Chemi- 
cals 

Blockson Chemical Co. 


Furnaces: 
Jos. G. Pollard Co., Inc. 


Furnaces, Joint Compound: 
Northrop & Co., Inc. 


Gages, Liquid Level: 
Builders-Providence, Inc. 
Infilco Inc. 

Simplex Valve & Meter Co. 


Gages, Loss of Head, Rate of 
Flow, Sand Expansion: 
Builders-Providence, Inc. 
Infilco Inc. 
& Co., Inc. 
Simplex Valve & Meter Co. 
RW Sparling 
po 
Chicago Bridge & Iron Co. 
Pittsburgh-Des Moines Steel Co. 
Gaskets, Rubber Packing: 
me B. Clow & Sons 
orthrop & Co., Inc. 
Smith-Blair, Inc. 
Gates, Shear and Sluice: 
“—- Drainage & Metal Products, 


mad B. Clow & Sons 


B. Clow & Sons 
resser Mfg. Div. 
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Weter Super | 
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MARSHALL TEXAS : 
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weilece & qiernen CO: Inc. 
1112 peticosl city Bide- 

Delles Texes 
Gentlemen: 
tne city of wersnel),. qtexes fluor id 
its qunicipe) weter supply the spring 
anger the yar edict of the Texes state Hee 
Depertaent- wersnell wes tne first city the 
stete of Texes to use 
; yo Fevruety 1950, changed O8F getnod of fivor- 
yaetion bY feed ine sodiua fluor ide with © Weliec® 
Tierns® type NA pry chemice} Feeder - 
eis we neve found the weilece qTierneS type NA Feeder 
; to be simple operet essy just end 
and extremely eccouret® for Teed iné 
{up ¢iuoride- we neve peen apie noid the 
ide content of our created weter very consvent 
we wourd ve reconnend tni® reeder to 
town consider ine eadink ¢iuorides the public 
/ 
a 
| 
nas 
Today 
over 30 W: 
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Morse Bros. Mchy. Co. 
R. D. Wood Co. 


Gears, Speed Reducing: 
DeLaval Steam Turbine Co. 
Philadelphia Gear Works, Inc. 


Glass Standards—Colorimetric 
Analysis Equipment: 

Hellige, Inc. 

Klett Mfg. Co. 

Wallace & Tiernan Co., Inc. 


Goosenecks (with or without 
Corporation Stops): 

James B. Clow & 

Hays Mfg. Co. 

James Jones Co. 

A. P. Smith Mfg. Co. 


Hydrants: 

ames B. Clow & Sons 

1. Greenberg’s Sons 

ones Co. 

<ennedy Valve Mfg. Co. 
C. Kupferle Foundry Co. 
sudlow Valve Mfg. Co. 

M & H Valve & Fittings Co. 
A. P. Smith Mfg. Co. 
Rensselaer Valve Co. 

Ross Valve Mfg. Co. 

R. D. Wood Co. 


Hellige, Inc. 
Wallace & Tiernan Co., Inc. 


Ion Exchange Materials: 
Cochrane Corp. 

Hungerford & Terry, Inc. 
Infilco Inc. 

Permutit Co. 

Roberts Filter Mfg. Co. 
Rohm & Haas Co 


Iron Removal Plants: 

American Well Works 

Chain Belt Co. 

Cochrane Corp 

Graver Water Conditioning Co. 

Hungerford & Terry, Inc 

Infilco Inc. 

Permutit Co. 

Roberts Filter Mfg. Co. 

Walker Process Equipment, Inc. 

Welsbach Corp., Ozone Processes 
Div. 


Jointing Materials: 

Atlas Mineral Products Co. 
Hydraulic Development Corp. 
Leadite Co., Inc. 

Northrop & Co., Inc. 


Joints, Mechanical, Pipe: 
R. H. Baker & Co., js 
Carson-Cadillac Co. 

Cast Iron Pipe Research Assn. 
James B. Clow & Sons 

Dresser Mfg. Div. 

United States Pipe & Foundry Co. 
Warren Foundry & Pipe Corp. 

R. D. Wood Co 


Leak Detectors: 
Jos. G. Pollard Co., Inc. 


Lime Slakers and Feeders: 

Dorr Co. 

Infilco Inc. 

Omega Machine Co. (Div., Build- 
ers Iron Fdry.) 

Permutit Co. 

Manometers, Rate of Flow: 

Builders-Providence, Inc. 

Meter Boxes: 

Art Concrete Works 

Ford Meter Box Co. 

Pittsburgh Equitable Meter Div. 

Meter Couplings and Yokes: 

Meter Mfg. Co. 
R. H. Baker & Co., Inc. 
Dresser Mfg. Div. 


Neptune Meter Co. 
Pittsbur h Equitable Meter Div. 
Smith-Blair, Inc. 
Worthington- Gamon Meter Co. 


Meter Reading and Record 


Books: 
Badger Meter Mfg. Co. 


Meter Testers: 

Badger Meter Mfg. Co. 

Ford Meter Box Co. 

Hersey Mfg. Co. 

Neptune Meter Co. 

Pittsburgh Equitable Meter Div. 


Meters, Domestic: 

Badger Meter Mfg. Co. 

Buffalo Meter Co. 

Hersey Mfg. Co. 

Neptune Meter Co. 

Pittsburgh Equitable Meter Div. 
Well Machinery & Supply Co. 

Worthington-Gamon Meter Co. 


Meters, Filtration Plant, 
Pumping Station, 
Transmission Line: 

Builders-Providence, Inc. 

Infilco Inc. 

Simplex Valve & Meter Co. 

R. W. Sparling 


Meters, Industrial, Commer- 
celal: 

Badger Meter Mfg. Co. 

Buffalo Meter Co. 

Builders-Providence, Inc. 

Hersey Mfg. Co. 

Neptune Meter Co. 

Pittsburgh Equitable Meter Div. 

RW Meter Co. 


Well Picci & Supply Co. 
Worthington-Gamon Meter Co. 


Mixing ulipment: 
Chain Belt Co. 
Infilco Inc. 


Walker Process Equipment, Inc. 


Ozonation Equipment: 
Corp., Ozone Processes 
Iv. 


Pipe, Asbestos-Cement: 
Corp. 
easbey & Mattison Co. 


Pipe, Brass: 
American Brass Co. 


Pipe, Cast Iron (and Fittings): 
American Cast Iron “oy Co. 
Cast Iron Pipe Research Assn 
James B. Clow & Sons 

United States Pipe & Foundry Co. 
Warren Foundry & Pipe Corp. 

R. D. Wood Co. 


Pipe, Cement Lined: 
Cast Iron Pipe Research Assn. 
Fee B. Clow & Sons 

nited States Pipe & Foundry Co. 
Warren Foundry & Pipe Corp. 
R. D. Wood Co. 


Pipe Coatings and Linings: 
The Barrett Div. 

Cast Iron Pipe Research Assn. 
Centriline Corp. 

Dearborn Chemical Co. 

Koppers Co., Inc 

Warren Foundry “x Pipe Corp. 


Pipe, Concrete: 


American Pipe & Construction Co. 
Lock Joint Pipe Co. 
ice Bros. Co. 
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Pipe, Copper 
American * Co. 
Pipe Cutting Machines: 
~~ B. Clow & So 

G. Pollard Co., Inc. 
'P. Smith Mig. Co. 


Pipe Jointing Materials; see 
Materials 


pe Locators: 
ve G. Pollard Co., Inc. 


Pipe, Plastic: 
Carlon Products Corp. 


Pipe, Steel: 
Armco Drainage & Metal Products, 


nec. 
Bethlehem Steel Co. 


Pipelines, 
Boyce Co., 


Plugs, Removable: 

ames B. Clow & Sons 

os. G. Pollard Co., Inc. 

A. P. Smith Mfg. Co. 

Warren Foundry & Pipe Corp. 


Potentiometers: 
Hellige, Inc. 


Pressure Regulators: 
Ross Valve Mfg. Co. 


Pumps, Boiler Feed: 

DeLaval Steam Turbine Co. 

Peerless Pump Div., 
Machinery Corp. 


Pumps, Centrifugal: 
American Well Works 
DeLaval Steam Turbine Co. 
Economy Pumps, Inc. 
Morse Bros. Mchy. Co. 
Peerless Pump Div., Food 
Machinery Corp. 


Pumps, Chemical Feed: 
Infilco Inc. 

Proportioneers, Inc. 

Wallace & Tiernan Co., Inc 


Pumps, Deep Well: 
American Well Works 
Layne & Bowler, Inc. 
Peerless Pump Div., Food 
Machinery Corp. 


Diaphragm: 
Dorr 

Morse res. Mchy. Co. 
Proportioneers, 


Pumps, Hydra 
Jos. G. Pollard Co, 


Pumps, Hydraulic Booster: 

Ross Valve Mfg. Co. 

Pumps, Sewage: 

DeLaval Steam Turbine Co. 

Economy Pumps, Inc. 

Peerless Pump Div., Food 
Machinery Corp. 


Pumps, Sump: 

DeLaval Steam Turbine Co. 

Economy Pumps, Inc 

Peerless Pump Div., Food 
Machinery Corp. 


Pumps, Turbine: 
DeLaval Steam Turbine Co. 
Layne & Bowler, Inc. 
Peerless Pump Div., Food 
Machinery Corp. 


Rate Analysis: 

Recording & Statistical Corp. 

Recorders, Gas Density, COs, 
NH3z, etc.: 

Permutit Co. 

Wallace & Tiernan Co., Inc. 


Hays Mfg. Co. | 
Hersey Mfg. Co. ; 
| 
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1879_-ROSS-1879 
Automatic Values 


Controls 
elevation of 
water 


1. Single Acting 
2. Double Acting 


Maintains 
safe operating 
pressures 
for 
conduits, 


regardless 


of change 
in 


rate of flow 
REDUCING VALVE 
Regulates pressure in gravity 


and pump systems; between reser- 
voirs and zones of different pres- 


COMBINATION VALVE 


Combination automatic control 
both directions through the valve. 


sures, etc. 


Maintains 
levels in tank, 
reservoir 
or basin 


1. As direct 
acting 


2. Pilot oper- 
ated and with 
float traveling 
between two 
stops, for upper 
and lower limit 
of water eleva- 

vatve _tion. 


for use as primary or 
control on any of the 


hydraulically controlled or operated 


Packing Replacements for all pate Valves Through Top of Valve 


ROSS VALVE MFG. CO., INC., P. 0. BOX 593, TROY, N. Y. 


101 

distribution 
ALTITUDE VALVE reservoirs 

ae SURGE-RELIEF VALVE 

Maintains 

discharge A self contained 
pressure unit with 

controls | 

3 

REMOTE CONTROL VALVE 

Adapted 


102 


Recording Instruments: 
Builders-Providence, Inc. 
Infilco Inc. 

R. W. 

Wallace & Tiernan Co., Inc. 


Reservoirs, Steel: 


Chicago Bridge & Iron Co. 
Pittsburgh-Des Moines Steel Co. 


Sand Expansion Gages; see 
Gages 
Sleeves; see Clamps 


Sleeves and Valves, Tapping: 
James B. Clow & Sons 

M & H Valve & Fittings Co. 
Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 

Sludge Blanket Equipment: 
Cochrane Corp. 

Permutit Co. 

Soda Ash: 

Solvay Sales Div. 

Sodium He h hate: 
Blockson Chemical ro 

Calgon, Inc. 


Softeners: 

Cochrane Corp. 

Dearborn Chemical Co. 

Dorr Co. 

Graver Water Conditioning Co. 
Hungerford & Terry, Inc. 
Infilco Inc. 

Permutit Co. 

Roberts Filter Mfg. Co. 

Walker Process Equipment, Inc. 
Worthington Pump & Mach. Corp. 


Softening Chemicals and Com- 
pounds: 

Calgon, Inc. 

Infilco Inc. 

Permutit Co. 

Tennessee 


Standpipes, Steel: 
Chicago Bridge & Iron Co. 
Pittsburgh-Des Moines Steel Co. 


Steel Plate Construction: 
Bethlehem Steel Co. 

Chicago Bridge & Iron Co. 
Pittsburgh-Des Moines Steel Co. 


Stops, Curb and Corporation: 
Hays Mfg. Co. 

James Jones Co. 

A. P. Smith Mfg. Co. 


Storage Tanks; see Tanks 


Strainers, Suction: 
James B. Clow & Sons 
M. Greenberg’s Sons 
R. D. Wood Co. 


Surface Wash Equipment: 
Permutit Co. 


Swimming Pool Sterilization: 
Everson Mfg. 

Omega Machine Co. (Div., Build- 

ers Iron Fdry.) 

Proportioneers, Inc. 

Wallace & Tiernan Co., Inc. 
Corp., Ozone Processes 

iv 
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Tanks, Steel: 

Bethlehem Steel Co. 

Chicago Bridge & Iron Co. 

Pittsburgh-Des Moines Steel Co. 

Ha 

A. ‘Mig. Co. 

Taste and Odor Removal: 

Cochrane Corp. 

Industriai Chemical Sales Div. 

Infilco Inc. 

Permutit Co. 

Proportioneers, Inc. 

Wallace & Tiernan Co., Inc. 

Welsbach Corp., Ozone Processes 

iv. 

Telemeters, Level, Pump Con- 
trol, Rate of Flow, Gate 
Position, ete.: 

Builders-Providence, Inc. 

Turbidimetric Apparatus (For 
Turbidity and Sulfate De- 
terminations) : 

Hellige, Inc. 

Wallace & Tiernan Co., Inc. 

Turbines, Steam: 

DeLaval Steam Turbine Co. 

Worthington Pump & Mach. Corp. 

Turbines, Water: 

DeLaval Steam Turbine Co. 

Valve Boxes: 

James B. Clow & Sons 

Ford Meter Box Co. 

M & H Valve & Fittings Co. 

ee Valve Co. 

Smith Mfg. Co. 
Db. Wood Co. 


Valve-Inserting Machines: 

A. P. Smith Mfg. Co. 

Valves, Altitude: 
Golden-Anderson Valve Specialty 


Co. 
Ross Valve Mfg. Co., Inc. 
Valves, Butterfly, Check, Flap, 
Foot, Hose, Mud and Plug: 
James B. Clow & Sons 
M. Greenberg’s Sons 
M & H Valve & ena Co. 
Valve Co. 
Co. 
ty Detector Check: 
Hersey Mfg. Co. 
Valves, Electrically Operated: 
James B. Clow & Sons 
Valve 


0. 
Kennedy Valve Mfg. Co. 

M & H Valve & Fittings Co. 
Philadelphia Gear Works, Inc. 
Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 

Valves, Float: 

James B. Clow & Sons 
Valve Specialty 


0. 
Ross Valve Mfg. Co., Inc. 


Valves, Gate: 
James B. Clow & Sons 
Dresser Mfg. Div. 


‘ones Co. 
nnedy Valve Mfg. Co. 


Specialty 
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Ludlow Valve Mf 

M & H Valve & nS. Co. 

Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 

R. D. Wood Co. 

Hydraulically Oper- 
ated 

James B. Clow & Sons 

-Anderson Vaive Specialty 


‘0. 
Kennedy Valve Mfg. Co. 
M & H Valve & Fittings Co. 
Philadelphia Gear Inc. 
Rensselaer Valve 

. P. Smith 

D. Wood C 


Valves, Diameter: 
James B. Clow & Sons 
Kennedy Valve Mfg. Co. 
Ludlow Valve Mfg. Co. 

M & H Valve & Fittings Co. 
Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 
R. D. Wood Co. 
Valves. Regulating: 
Golden-Anderson Valve 


Co. 
Ross Valve Mfg. Co. 
Valves, Swing Check: 
James B. Clow & Sons 
— Anderson Valve 


ue (Greenberg's Sons 
M & H Valve & Fittings Co. 
Rensselaer Valve Co. 

P. Smith Mfg. Co. 

D. Wood Co. 


Specialty 


Speciaity 


Waterproofing 

Dearborn Chemical Co. 

Inertol Co., Inc. 

Water Softening Plants; see 
Softeners 


Water Supply Contractors: 
Layne & Bowler, Inc. 


Water Testing Apparatus: 
Hellige, Inc. 
Wallace & Tiernan Co., Inc. 


Water Treatment Plants: 
American Well Works 

Chain Belt Co. 

Chicago Bridge & Iron Co. 
Dearborn Chemical Co. 

Dorr Co. 

Everson Mfg. Corp. 

Graver Water Conditioning Co. 
Hungerford & Terry, Inc. 

Infilco Inc. 

Permutit Co. 

Pittsburgh-Des Moines Steel Co. 
Roberts Filter Mfg. Co. 

Walker Process Inc. 
Wallace & Tiernan Co., 


Warthiagten Pump & Mach. Corp. 

Well Drilling Contractors: 

Layne & Bowler, Inc. 

Wrenches, Ratchet: 

Dresser Mfg. Div. 

Zeolite; see lon Exchange 
Materials 


A complete Buyers’ Guide to all water works products and 
services offered by A.W.W.A. Associate Members appears in 
the 1950 Membership Directory. 
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reduce water line costs 
with this “slimming diet” 


Excess weight and material in a 
water line is expensive and un- 
necessary. With Armco Welded 
Steel Pipe, you choose the exact 
wall thickness you need (%,- to 
\4-inch) in any diameter (6 to 36 
inches). You save money and metal. 

Armco Steel Pipe saves on in- 
stallation, too. Lighter weight 
simplifies handling. Lengths up to 
50 feet mean fewer joints— less 
assembly work. Field connections 
go in fast with any of the standard 


ARMCO WELDED STEEL PIPE 


Meets A.W.W.A. Specifications 


couplings or by field welding. 

You'll also find that Armco 
Welded Steel Pipe is amply strong, 
free from leakage and provides 
continued high flow capacity. Use 
it with confidence wherever you 
need water supply or force mains. 
Write for complete data. Armco 
Drainage & Metal Products, Inc., 
Welded Pipe Sales Division, 3580 
Curtis Street, Middletown, Ohio. 
Subsidiary of Armco Steel Corpo- 
ration. 


x 


103 


00000008 
el 
ie 
e 
e 
e 
* 
e 
e 
« 
e ‘ 
* 
° 
e 
: 


JOURNAL A.W.W.A. Vol. 43,No.9 


THE ONLY COMPLETE LINE OF WATER METERS 
ROCKWELL MANUFACTURING COMPANY 


Pittsburgh 8, Po. Atlanta Boston Chicago Columbus 
Heovsten Kenses City Los Angeles New York Pittsburgh 
San Francisco Seattle Tulse 
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Inclined 
Sluice Gate 


In this design for 12 sluice gates 36 
in. x 36 in. to operate at a 20-degree 
angle from the vertical, Everdur® 
(AnaconpA Copper-Silicon Alloys) 
was chosen for all the structural com- 
ponents, including gates, guides, stems 
and anchor bolts. While Everdur’s 
immunity to rust, resistance to cor- 
rosion and high structural strength 
are essential to any installation of 
this nature, they are of special signif- 
icance here in view of the higher 
inherent friction component. 

These 12 Everdur gates are a part 
of an installation of 57 for The Over- 
peck Valley Joint Sewage Works, 
Bergen County, N. J., Bergen County 
Sewer Authority. They were designed 
and built by The Coldwell-Wilcox 
Div. of Krajewski-Pesant Mfg. Corp. 
to plans and specifications of Bogert- 
Childs Engineering Associates of 
New York. 

Everdur has long demonstrated its 
ideal properties for waterworks, sew- 
age acacia, and disposal of in- 
dustrial wastes. These strong, light- 
weight, easily welded alloys are 
widely used for such wrought as- 
semblies as screens, float chambers, 
weirs, troughs, manhole steps and 
similar equipment. For full details 
write to The American Brass Co., 
Waterbury 20, Conn. In Canada: 
Anaconda American Brass Ltd., New 
Toronto, Ont. sna 


where corrosion resistance counts— 
consider 


ANACONDA 


COPPER-SILICON ALLOYS 


*Reg. U. S. Pat. Off, 
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LEADITE 


‘Jointed 
Permanence 


with LEADITE 


Generally speaking, most Water Mains are buried beneath 
the Earth’s surface, to be forgotten,—they are to a large 
extent, laid for permanency. Not only must the pipe itself 
be dependable and long lived,—but the joints also must be 
tight, flexible, and long lived,—else leaky joints are apt to 
cause the great expense of digging up well-paved streets, 
beautiful parks and estates, etc. 


Thus the “jointing material” used for bell and spigot Water 


Mains MUST BE GOOD,—MUST BE DEPENDABLE,— 
and that is just why so many Engineers, Water Works Men 
and Contractors aim to PLAY ABSOLUTELY SAFE, by 
specifying and using LEADITE. 


Time has proven that LEADITE not only makes a tight 
durable joint,—but that it improves with age. 


The pioneer self-caulking material fer c. i. pipe. 
Tested and ased for over 40 years. 
Saves at least 75% 


THE LEADITE COMPANY 
Girard Trust Co. Bldg. Philadelphia, Pa. 
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